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CHAPTER I. 

INTRO D UCTOR V. 

THREE^ years ago the author h'ghted his house 
with electricity ; the success attending that 
small installation has brought him a great many 
inquiries fr^m persons living in country districts as to 
the cost oirunning the installation y and also relating 
to the management of the engine and dynamo. Many 
of these qu^tions were answered personally, some by 
letters to tH; country papers ; but these letters had to 
be curtailed and the working results of the installation 
alone givef^ — the methods by which those results were 
attained h|d necessarily to be omitted. 

I. The practical application of electricity has made 
enormous strides since the invention of the incan- 
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2 ELECTRIC LTGIIT FOR COUNTRY HOUSES. 

descent lamp, which was simultaneously made by 
Edison and Swan sixteen years ago. The author 
remembers being present at the first exhibition of the 
light in London, when Mr Swan read his paper before r 
the Society of Telegraph Engineers. The glow lamp 
then seemed to have arrived almost before its time, — 
fittings and switches had to be designed and made ; 
many of the early ones were imperfect. But all this is 
now changed, and the difficulties of the early eighties 
have been entirely overcome. Many of the modern 
fittings are excellent examples of good design and 
workmanship, particularly when it is considered that , 
they have to be produced cheaply, so cheaply that they .; 
must only slightly exceed the cost of gas fittings. X ■ 

A great many firms will give estimates » for wiring 
a house and fitting up a dynamo and mojtive power, 
so that the would-be purchaser can easily cftscertain, in 
a few days, what the total expense will anjiount to. 

Of late years engineers have given a g/reat deal of 
attention to the accurate governing of engl;ines ; lubri- 
cators are also fitted of a sufficient capacltty for long 
runs to be made, thus avoiding the rviecessity of 
stopping to oil up. S 

The invention of the oil engine during 5* the last five 
years has gone a great way to remove } some of the 
greatest obstacles in the way of country ho >use lighting. 

2. The cost of a small installation is of -jten thought 
to be greater than it need be. Sir Davi J \ Salomons, 
in his excellent work on Electric Lightin^g, mentions 
that the amount spent on lighting hisC house was 
£6,ooo ; the smallest estimate given in hi^* in-ork is for 
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INTRODUCTORY CHAPTER. 3 

a 25-light plant, and this is rated at ;^270, which is in 
excess of what such a plant usually costs. Several 
installations in the district where the author resides 
must have cost from ;£^300 to ;f 1,000, but these are 
for large houses of a rental from ;£^300 to ;£^Soo per year. 

The author hopes to shew, in the course of this 
little book, how country and suburban residences may 
be lighted even more cheaply than they can be by 
gas, and very little, if at all, in excess of the cost of 
lighting by paraffin oil lamps, — to say nothing of the 
coolness, cleanliness, and absolute safety of the electric 
light when it is properly installed. It must also be 
remembered that the electric glow lamp consumes no 
oxygen whatever, nor does it give off any waste pro- 
ducts of combustion. An ordinary gas light consumes 
as much oxygen in an hour as six full-grown people ! 

It is needless to brin^ forward anv further evidence 
in favour of electric light from a sanitary point of view. 
Some faddists — particularly those connected with gas 
companies — have stated that the eyesight is injured 
by the electric light. In some fev/ cases there may 
have been some grounds for this assertion, as naked 
lights were used, and no attempts were made to soften 
or diffuse the glare. Who would think of using a 
paraffin, or even a gas lamp, without a globe or shade, 
especially when in close proximity to the eyes ? 

The cost of installation in the author's case, where 
there are in all sixteen lamps in use, did not exceed 
£go, including an iron shed for the engine and 
dynamo ; but there were special circumstances which 
allowed the v/ork to be done at this very low cost 
These will be referred to later on. 
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3. The electric light is a luxury, but is rapfdtf 
becoming a necessity. Its conveniences are so great I 
that many persons may be tempted to lay down the J 
necessary plant when they find that the cost is not } 
excessive, that the management is very simple, and ' 
that there is little to get nut of order. 

The luxury of obtaining a light by simply turning 
a switch must be experienced ; few people after living 
ill a house h'ghtcd by electricity would care to return 
to gas or oil lamps, with the attendant trouble of 
filling and trimming them. A paraffin lamp turned 
up too high, or left smoking by a careless person, may 
in a very short time so blacken a ceiling that it will 
be necessary to re-whiten it. 

The only accidents that have occurred with electric 
lighting have been a few fires, and deaths from shock. 
The former are absolutely prevcntiblc by employing 
respectable and competent people to do the installation 
work, as these fires are alone caused by bad workman- 
ship — in the same way that gas explosions, which arc 
of a far more frequent occurrence, are more often than 
not caused by bad gasfitting. "Shocks" are quite 
impossible in connection with currents used in houses 
or any interiors, as the Board of Trade will, under 
no circumstances, allow electricity of a dangerous 
" tension " to be brought into a house, and the shock 
afforded by the maximum pressure they allow may 
be taken with impunity by anyone, and most people 
would not even consider it unpleasant. The deaths 
from high tension current shocks have principally 
taken place in America, where there are a gr eat 
number of overhead wires. In England they 1 
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very rare occurrence, as high tension currents arc 
never used in connection with private installations, 
besides which, conductors conveying high tension 
currents are now carried underground. 

It is a fact that more fires are caused by the 
upsetting of oil lamps than by all other causes put 
together. The almost total destruction of Chicago 
aome twenty-five years ago was due to this alone. 
The damage then done was probably a hundred times 
greater than the aggregate of all the mischief done 
by electric lighting from its infancy. In the author's 
opinion, houses where gas or oil lamps are used are 
not nearly so safe as those electrically illuminated. 
Mr Musgrave Hcaphy, the Technical Officer of the 
Fhceoix Fire Office, says that " electric light is the 
safest of all illuminants when properly installed." In 
many cases where electricity has been adopted, a 
reduction of the insurance premium has been made. 
In a large flour mill, which was previously lighted by 
gas, the reduction of the premium amounted to lo per 
cent. ; of course in a flour mill lighted with naked 
lights the risk would be greater than with a private 
house. The dust which generally pervades the atmos- 
phere of corn-mills has been known to take fire almost 
as if it were a gas, and so cause a conflagration. 



4. It is for those persons who live in houses of a 
rental from ^80 to £'2Qa that this book is intended. 
Where two or more householders living within a 
mdius of a few hundred yards can agree to join 
together to erect a private central station, the cost 
would be correspondingly reduced. 



CHAPTER II. 
ELECTRICITY AS APPLIED TO LIGHTING. 

5. If the reader intends to put down an electric 
light installation and work it without the assistance 
of a professed electrician or expert, although a great 
knowledge of electricity is not imperative, some 
acquaintance with the subject is not only desirable 
but necessary. 

This book does not pretend to be in the least 
degree a text-book on electricity. These already 
abound, and to those who desire to go more deeply 
into the subject, the author can confidently recom- 
mend,amongst many others, the following : — Sprague's 
" Electricity," and " Electric Lighting " by Holmes, 
both published by Spon, while Sir David Salomons' 
work, ** Electric Light Installations and the Manage- 
ment of Accumulators," will well repay careful study. 
The author thinks, however, that a few remarks about 
current, electromotive force, resistance, &c., may not 
be out of place. 

When electricity is produced either by a dynamo or 
galvanic battery, a " flow " of current takes place from 
one terminal to the other when these are connected 
together by a wire ; the electric current proceeds from 
the ** positive " to the " negative." The pressure that 
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produces this flow, or tends to produce it, is called 
"electromotive force," usually written E.M.F., and the 
amount of electricity flowing is usually spoken of as 
the " current." The degrees of difference of potential 
or E.M.K. are expressed in " volts," and the quantity 
of current flowing is expressed in " amperes." The 
E.M.F. produced by one Daniel's, cell of copper and 
zinc is one volt, and one volt only, even if the cell be 
only as small as a thimble, or a vat containing many 
hundred gallons ; two Daniel's cells give two volts, 
and three cells three volts, and so on. 

Taking an hydraulic analogy, volts may be com- 
pared to the head of water in feet and the resulting 
pressure therefrom, and- amperes to the number of 
gallons passing. All conductors offer resistance to the 
passage of electricity, — this resistance being directly 
proportional to the length, and inversely proportional 
to the sectional area, of the conductor. The measure- 
ment of this resistance is expressed in " ohms," and, 
to continue our hydraulic analogy, may be compared 
to the toss of effective head due to friction. 

Electricity, strictly speaking, does not flew. The 
precise action that takes place is not known, but it will 
be sufficiently accurate for our purpose to assume that 
the working principle follows the same laws that water 
docs. We know that, practically, a fall of water, say 
100 feet high, with a delivery of 50 gallons per minute, 
will give the same mechanical energy as one of 50 feet 
high with a delivery of 100 gallons per minute. But 
supposing one had to convey this water through pipes, 
the size required for the former would be half that 
required for the latter. The same may be said for 
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electricity, and in the case oftransmitting the elect 
I energy to great distances very high voltage is used, with 
a corresponding reduction in current. When, however, 
very high voltages are used, the pressure becomes 
dangerous to life ; and in houses, where of course the 
distances are comparatively very short, the pressure 
, neverexcecds no volts, is more frequently loo, and 
■ very often only 50. Such a pressure as this could not 
Lliarm an infant, and a shock from a dynamo working 
nat this voltage is hardly even unpleasant. The pro- 
duct of the volts multiplied by the amperes expresses 
the "activity" of the current, and each voltampere, 
I.e., I volt X I ampere, is called a watt. 746 watts 
constitute i electrical horse-power, and requires i 
mechanical horse-power to produce it by means of a 
dynamo. 1000 watts constitute a Hoard of Trade 
" unit" Electricity, when provided by electric supply 
companies, is usually sold by the unit, in the same 
way as gas is by the 1000 cubic feet, jf 

6. The lamps generally used on [Private installations 
are 50, 60, 80, or 100 volts. These may be termed 
low voltage currents. The currents of these voltages 
are perfectly safe to life and limb; but a current of 
So or 100 volts will certainly give a perceptible shock 
if the two terminals of the dynamo or of a lamp are 
touched with the hands or fingers. 



7. The ampere or measure of current can be shewn 
by an instrument called an ammeter. Likewise the 
voltage is shewn by a voltmeter, which really is a 
galvanometer with an extremely fine and long wire, 
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the dial being graduated to volts. The fine wire takes 
only a very small portion of the current of the 
dynamo or battery ; but the ammeter has a very short 
thick wire, through which the whole of the current is 



8. The readings of these two instruments multiplied 
together give the energy of the electric current in 
watts. Now, if the voltmeter reads 50 and the 
ammeter 1 2, the energy of the current is 600 watts ; 
or, if the voltmeter reads lOo and the ammeter 6, the 
product is the same. 

9. The reader will do well to grasp these technical 
details, as unless they are understood it is impossible 
to comprehend the terms that are in use, and these 
terms will, of course, be meaningless, 

The author has met with people to whom these 
terms conveyed no meaning whatever ; the mind did 
not seem able to grasp the volt and ampere. They 
would say, " I can 'tel! what an inch or foot is, 
because I can see it ; I know what a lb. weight is, 
for I feel it," but the electrical measures seemed to 
be unintelligible to them. 

10. The ohm, as before mentioned, is a measure of 
resistance. About 400 feet of No. 16 S.W.G. copper 
wire have a resistance of i ohm ; a mile of No. S iron 
telegraph wire has a resistance of nearly 14 ohms. 

11. To return to the electric current : hitherto we 
have only considered direct currents, — ^that is, currents 
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flowing in one direction, one pole of the dynamo bein] 
positive and the other negative; as in a battery we 
have the copper and zinc poles, and the current flow- 
ing from the former to the latter. 

Alternating currents are those which, instead of 
flowing continuously from positive to negative, con- 
tinually change their direction, the terminals of the 
dynamo being alternately positive or negative. 

The advantage of the alternating mrrent is that 
voltage can be lowered from a very high voltage on 
the mains to a low voltage for use in the house, by 
simple instruments without any moving parts ; these 
are called transformers. 

Alternating currents are very rarely used in private 
installations. 

12. A shock from an alternating- current is far 
more dangerous than one from a direct current ot the 
same voltage. 

The Americans use a voltage of 3,ooo volts to 
execute criminals ; but there is no doubt that a .some- 
what lower electro- motive force would cause death ; 
an accidental shock of 1,CXK) volts is usually fatal. 

The author may be accused of being prejudiced 
against high voltage alternating currents ; but in 
his opinion there must always be a great risk to 
attendants of dynamos at stations where they are 
used, notwithstanding indiarubber gloves and india- 
rubber boots being provided for the use of those in 
the dynamo room. 

The public have still some dread of sudden death 
by electricity, and the author has at times met several 
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people who have raised that objection against electric 
lighting. He has more than once shewn to visitors 
in his engine-house that there is no danger in touch- 
ing both terminals of the 50 volt dynamo with the 
bare hands ; nor is there the slightest danger with a 
tension of double this amount 




THE DYNAMO. 

13. In 1831, Faraday shewed at the Royal li^ 
stilution how electricity could be obtained from a 
permanent magnet and a coil of insulated copper 
wire. 

Practical men took up the idea, and magneto- 
electric machines were in a few years in use for 
experimental purposes and for electro-metallurgy, 
and in many instances the magneto-telegraph super- 
seded that worked by the galvanic battery. 

Large magneto machines giving alternating currents 
were used for electric light both 00 the Continent 
and in England. One which was used at the South 
Foreland lighthouse for some years was shewn at the 
London International Exhibition of 1S62, and it was 
in use till quite recently. 

But the dynamo — that is, a machine in which the 
magnets are excited or magnetised by a portion of 
the current — did not appear till some years later. 
Siemens, Wild, Varley, and Ladd all produced 
machines which have now been superseded. The 
type generally adopted at the present day for direct 
currents is that of Gramme, which latter was patented 
in England in 1S70. 
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14. Fig. I shews a modern dynamo. Tlie armature 
or ring consist internally of either iron wire or Ihin 
sheet-iron stampings, .supported on n brass centre or 
rimless wheel, technically called a spider. Round 
these iron wires aic coiled layers of copper wire, 
which generate the current. The wires are coiled in 






^^ 
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segments of .si.\tecii or more. The cnd.'^ 01 the 
segments are all connected, the inner to the outer of 
the next so as to make one continuous length of wire ; 
but the ends of each segment are connected to the 
commutator fixed to the spindle ; a drum of copper 
segments insulated from the spindle and from one 
another. Brushes of copper wire take the current 


J 
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from each side of the commutator to the external 
circuit. These brushes can be set to sh'ghtly different 
angles with the centre of the machine as may be 
found necessary in running. They are attached to, 
but insulated from a bar, which has a range of move- 
ment of some 15 or 20 degrees. A portion of the 
current — or in some machines, all of it — goes round 
the field magnets to induce magnetism therein. The 
field magnets are simple masses of cast or wrought- 
iron ; they are not permanent magnets. 

15. There are three methods in use of exciting the 
field magnets, ist The series machine, in which all 
the current circulates round the field magnets in a 
stout copper wire making comparatively few turns, 
say a few hundreds. 

16. 2nd. The shunt machine, in which a small 
portion of the current is shunted into a fine wire of 
very considerable length round the magnets. This 
fine wire takes about t^V O'* wu ^^ ^^^ current 
generated by the dynamo. It makes several thousand 
turns round the magnets. The shunt wound machine 
is used for charging accumulators. 

17. 3rd. The compound wound, which is a com- 
promise between the two, having both a long fine 
wire and a short stout wire. This is the type of 
machine used for incandescent lighting direct, ie,, 
without the intervention of accumulators, at least in 
all places where lights have to be switched on and off, 
as by the two wires wound round the magnets the 
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current is kept at the same voltage. Of course it is 
understood that the speed at wliich the dynamo is 
driven remains the same. 

18. The large dynamos in use in central station 
work, supplying thousands of lights, do not come 
within the scope of this book, 

19. In choosing a dynamo, it is always best to buy 
one by a well-known maker; the maker will supply 
what information is wanted as regards fixing, .speed, 
&c. For use with a gas or oil engine, it is necessary 
to have a fly-wheel — usually a wrought-iron or cast- 
iron disc, with a steel band or tyre round it — on the 
dynamo spindle. Gas and oil engines give only one 
impulse in every two revolutions, or less when the 
governor is in action ; hence these slight irregularities 
would cause a slight fluctuation of the light, which is 
extremely objectionable, were it not for the small fly- 
wheel on the dynamo, which, running at a very high 
speed, steadies the machine, and produces a. very 
fairly steady current. 

The bearings of the dynamo should be long, and 
fitted with efficient lubricators. Some makers fit a 
third bearing outside the driving pulley. This makes 
a strong and durable machine, but in small machines 
it seems hardly necessary. 

The brushes should be of copper or brass wire gauze, 
and press lightly and evenly on opposite sides of the 
commutator. 



20. The author cannot advi.se the reader to 1 
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chase the cheap dynsmos which arc advertised in 
some of the mechanical papers ; doubtless some are 
worth the money, but often the cheap machine will 
not be cheap in the end ; and the breakdown of a 
dynamo in the middle of an evening's run is very 
disappointing, and in the end the outlay for repairing 
it may really bring its total cost to the price of a first- 
class machine. Besides, the efficiency of these cheap 
dynamos is usually low. By efficiency in this case it 
is meant the ratio of the output of the dynamo to the 
power expended in driving it. 

A good machine should run for years without any 
outlay for repairs ; the cheap machine is a constant 
source of worry and ve.\ation. Of course, with care 
and nursing, it may run for some months or a year 
or two, but a good dynamo should require but h'ttlc 
attention or repairs. 

21. Many makers send out, or will send on appli- 
cation, a card of directions for working theirdynamos, 
to hang up in the dynamo room. 

22. The dynamo must be fixed on a brick or 
concrete foundation. Small machines may be bolted 
to a stout floor, but then some means must be taken 
to check vibration. The author had one at work 
for some time screwed down to a baulk of timber, 
which was simply an extension of one of the bearers 
carrying the engine; but the arrangement was not 
satisfactory, and was given up after a few months 
running, a foundation of brick in cement being 
used instead. 
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23. A convenient arrangement is to have the 
dynamo not bolted directly to the brick foundation, 
but to have it resting on two parallel rails in which 
are slots to take the heads of the holding-down bolts ; 
this allows the dynamo to be shifted several inches to 
take up the slack in the belt. Many makers supply 
these tightening rails and the necessary bolts at an 
extra cost 

With a small machine it is best to have it raised 
a foot or eighteen inches from the floor, for with a 
dynamo on the floor level it is inconvenient to adjust 
the brushes, or do anything that may be required, 

24. The belt from the engine should run with the 
pulling side downwards, so that the "sag" should bu 
in the upper part. This allows the driven pulley to 
be embraced by the belt for almost half its diameter. 
If the pull is at the top, the belt will by no means 
embrace half the pulley's diameter, and slipping will 
be more likely to occur. Having the tight side 
underneath will also prevent the belt lashing the 
floor. The author's experience in driving dynamos 
leads him to recommend leather belts in preference 
to certain cotton belts now in the market. The belt 
should be as thin as consistent with strength, and 
pliable. If the belt is too heavy, it wili absorb too 
much power as it passes round the small pulley of 
the dynamo. If the link belts would stand wear and 
tear they would doubtless be more largely used. 

25. Rope gearing is often used when considerable 
power is to be transmitted. Ropes run very smoothly. 
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and are comparatively cheap, but for the small instal- 
lation a leather belt is probably the best 

26. Slow speed dynamos are coming into use, but 
they are larger and more expensive than those 
described above. The great advantage is, that as they 
can be coupled directly to the crank shaft of a high 
speed engine, all trouble from belts slipping or coming 
off is avoided. They are almost universally used on 
shipboard, partly on account of the small space 
occupied by the plant. Very frequently in town 
lighting the dynamos are coupled directly to high 
speed engines. 

27. It must be explained that it is absolutely im- 
perative that the dynamo runs at a uniform speed. 
It has been shewn above that the voltage of a series 
of galvanic batteries depends on the number of the 
cells forming that series, so the voltage of the current 
from a dynamo will vary as the speed at which it is 
driven. Of course machines are wound with thick or 
fine wires for various voltages, some as low as 5 volts 
for electro metallurgy, and some to thousands of 
volts for town lighting with transformers. 

The electric welding machines, used for welding 
up channel rims for indiarubber tyre wheels, are said 
to have as low a voltage as half a volt. The machine 
will heat two pieces of one-inch iron rod to a welding 
heat, and weld the same together in about three and 
a half minutes. 



CHAPTER IV. 
MOTIVE POWER. 

In the present day the user of power has a choice 
that was unknown to the past generation. Steam 
and hot-air engines, besides wind, water, and animal 
power, were the only motive powers in use thirty or 
forty years ago. Now gas and oil engines are doing 
work in many places that was formerly done by steam, 
wind, or water power. 

28. The householder who would adopt the electric 
light, if living in the country, must decide which of 
these above-named motive powers he will use. Wind 
and animal power may be dismissed at once. Water 
power, if it can be had, is probably by far the best 
motor to use. Lord Armstrong, who was the first 
individual to adopt the Swan lamp in his private 
house, used water power. But water power is avail- 
able in few places only, and often the cost of the dam, 
and retaining a sufficient head of water, will be a 
serious expense. 

Some twenty-five years since, when the author first 
visited Switzerland, he could not help noticing the 
great number of streams that were rushing down the 
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hillsides, and not used for any purpose. Many 0!** 
these have now been employed to drive dynamos for 
lighting or for power purposes ; but as England is a very 
different country from Switzerland, very little power 
can be obtained from our rivers or streams. 



29. If the steam engine is chosen as the motor to 
drive the dynamo, it is imperative to have one fitted 
with what is called an electric-light governor. These 
are of various patterns, but their object is to produce 
an almost absolute uniformity of speed. The old 
slow speed governor, which is frequently to be seen 
on engines of upwards of ten or twelve years of age, 
was very far from sensitive, and is now replaced by 
high speed governors. 

30. The governor for electric- light engines (except 
in small engines) should be so constructed to alter the 
point of cut-off of the steam, i.e., to cause the engine 
to work more or less expansively. 

For the benefit of those who have not grasped what 
expansion of steam is, the following explanation may 
be of service : — Assume an engine, with say at least 
50 lbs. pressure in the boiler, has its slide valve so 
arranged that the steam enters the cylinder during the 
whole stroke of the piston ; such an engine would con- 
sume twice the amount of steam, and hence water and 
fuel, that an engine would in which the steam were "cut 
off" or stopped from entering the cylinder when the 
piston had gone half its stroke only. But the latter 
engine would do more than half the work of the first, 
the imprisoned steam expanding and pushing on the 



MOIIVE POWER. 21 

piston would give only 20 or 15 per cent, less power 
than the first engine would. The power would be 
slightly less, but the saving in fuel would be very 
considerable. But in practice, in no engines other 
than compound does the steam enter the cylinder the 
full length of the stroke of the piston. Even in small 
cheap engines the steam is cut offat half or five-eighths 
of the stroke ; and a modern governor will so alter the 
travel of the slide valve, or of a second or subsidiary 
valve, that the steam will be cut off earlier or later as 
required by the load on the engine. 

31. [n a compound engine, steam enters the first or 
high-pressure cylinder, and expands into the low- 
prCssure cylinder, which is of much larger capacity 
than the high- pressure. In triple-expansion engines, 
the expansion is carried out in three cylinders. 

The saving in fuel by governing the engine, by 
altering the cut-off and working expansively, is very 
greatly in excess of the old method of governing by 
the throttle- valve. 

At the Royal Agricultural Society's trials of .small 
steam-engines at Plymouth in 1 890, the first prize was 
taken by a compound engine by Messrs Simpson and 
Strickland, of Dartmouth (Kingdon's patent). The 
coal consumed was 4.099 lbs. per indicated II. -r., 
or rather less than half of the consumption of the best 
competing si "-vlinder engine. 



32. There i, 
the market, a 
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them. The purchaser of an engine should sec that 
the lubricators are of sufficient capacity for long 
runs. There may be occasions such as balls, parties, or 
even in case of illness, where the light may be wanted 
for twelve or more hours, and the engine must be able 
to meet any extra demand as a good long run without 
a stop. 

It is well to have plenty of boiler power, so that the 
engine should not need the close attention of the 
attendant, and the stoking may be done at consider- 
able intervals, 

33 The great advantage of the steam-engine over 
the gas or oil engine is the cheapness of first cost, 
and that it is better understood by drivers and the 
public than gas and oil engines are. 

34- The disadvantages are, that repairs frequently 
are very expensive. A small" steam-engine is more 
expensive to work than a gas-engine, and certainly 
far more expensive than an oil-engine at the present 
price of oil. It requires constant attendance ; it 
may be easily damaged by neglect ; and after some 
years the boiler, if not annually inspected by a com- 
petent person, becomes positively dangerous. In 
many cases the quantity of water required adds con- 
siderably to the expense of the working, that is if 
water has to be pumped from a great depth, or if 
water is scarce. 

35- Several attempts have been made to overcome 
some of these disadvantages, at least as regards 
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attendance. The Davey motor is a vacuum engine, 
with steam nf only 2 or 3 lbs, pressure ; the exhaust 
steam is led into a surface condenser, and a vacuum is 
produced ; the condensed steam is pumped back 
again into the boiier ; the boilers are fitted with 
hoppers, somewhat on the principle of the well-known 
tortoise stoves ; the hopper will contain coke for 
several hours' run. Many of these vaciuiin engines 
are at work and giving satisfaction. 

36. The Bailey-Fredrrch engine is a high-pressure 
engine, which, like the Davey motor, has a surface 
condenser, and the condensed steam pumped back 
into the boiler ; a hopper which contains coke for 
some hours obviates the necessity of frequent stoking. 

The fire \s regulated by a self-acting damper, which 
is operated by steam pressure as it rises and falls. 
The author has no practical experience of this in- 
genious motor; it is made by Messrs W, H. Bailey 
and Co., of Salford, 

37. Another boiler, hardly known in England, but 
which seems to promi.^e well, is the instantaneous 
steam -gen era tor of M. Serpollet, of Paris. Flattened 
steel tubing, in which only a very small passage is left, 
is bent into a spiral, and several of these, coupled one 
alter the other, are placed above a coke fire, and water 
being pumped in by the feed-pump, steam is in- 
.stantaneously generated. These generators are em- 
ployed in the steam carriages in use in Paris and on 
the Continent, iiie fire being replenished from a 
hopper. 



I 
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M. Serpollet told the author that he had several at 
work driving electric light installations. The boiler, 
if it can be so-called, was tested by Professor Kennedy 
in London, with favourable results ; the steam being 
considerably superheated is doubtless the cause of its 
success and economy. 

38. Gas is seldom available in country places for 
driving gas-engines. There are no motors that 
require less attention, except perhaps wind and 
water, than a good gas-engine. Instances have often 
occurred of engines being started and left for ten or 
twelve hours without any attention, not only occa- 
sionally, but continirally, day after day. 

Unlike the steam-engine, the gas-engine requires 
to be started by hand (unless fitterl with a self-starter), 
the action of the piston being alternately that of a 
pump and a motive piston. 

At the first outstroke, air and gas are drawn into 
the cylinder ; the next instroke, they are compressed 
then fired, and the second outstroke or working 
stroke is made ; the last instroke drives out the pro- 
ducts of combustion ready for the next out or suction 
stroke. 



39. The chief makers of the gas-engine in England 
are Messrs Crossley Brothers, of Manchester, but as 
their Otto patent expired some four or five years 
since, scores of firms are now making gas-engines. 

Until a few years ago, the admission of air and 
gas to the cylinder, and also the firing, were effected 
by a slide-valve of very considerable dimensions, and 
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this slide often gave trouble, and frequently required 
rcfacing. As some of these slide-valve engines are, 
or may still be. in the market, the purchaser of a 
gas-engine should sec that the engine has "mush- 
room" or lift valves, and that the firing is done by 
the hot tube. 

The firing-tubes when first introduced were of iron, 
and often gave out after a few days' work ; and if 
this occurred at a time when the engine was running, 
a .stoppage was the result. liut tubes are now made 
ol an alloy of nickel and aluminium ; these are some- 
what expensive, but will last for six or more months 
in daily use, 

40. As the gas in exploding, or, more strictly 
speaking, burning, presses on one .side of the piston 
only, and that at only each alternate outstroke, the 
diameter of the cylinder must exceed that of a steam- 
engine of equal power. The crank, framing, &c., 
must be very stout, for as the work of the gas-engine 
is done in one-fourth of the time a steam-engine 
would do it, the crank is not receiving or transmitting 
power for three-fourths of its time. All the work being 
done in .so short a space of time, and the high pressure 
on the piston at starting (sometimes running up to 2S0 
lbs, per square inch), requires an extremely stout 
crank shaft, with its bearings close up to the cheeks 
of the crank, and these bearings should be of consider- 
able length. 

41. The makers of gas-engines usually send out 
full instructions for working them. It is impossible 
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to give instructions here, as the engines of varic 
makers differs so much in detail. 

One thing, it may be mentioned, which needs to 
be guarded against is frost. The cylinders of oil and 
gas -engine;, being water-jacketed to prevent the work- 
ing parts being overheated, are liable to be cracked or 
burst by the water in the jacket freezing. During 
winter months the jackets should be emptied of water 
every night, or some precaution taken either by keep- 
ing a light burning under the cylinder, or covering 
the cylinder with mats or felt to prevent loss of heat 
by radiation. The best plan is undoubtedly to empty 
the jacket ; but of course care must be taken not 
only to turn on the water before starting the engine, 
but to see that the water in the tank and supply 
pipes is not frozen. The pipes can be covered by hay 
or straw bands, which protection will generally be 
sufficient if the engine is in daily use. 

42. A few days after Christmas 1S92, the author 
happened to be calling at the works of certain gas- 
engine makers, where a very considerable number of 
cracked jackets had been sent in to be patched if 
possible, or replaced. 

The reader may remember that a sharp frost set in 
on the night of Christmas day, and doubtless scores 
of men who had gas-engines in their charge were 
holiday- keeping ; and so the engines being neglected, 
were damaged by frost. Of course all such accidents 
must be put down to carelessness : the engine-men 
should have seen that the jackets were empty before 
leaving for their holidays. The author has been told 
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that in Russia and Germany, wlicrc the winters arc 
more severe than here, cracked jackets arc com- 
paratively rare ; the reason being that the men in 
charge of gas-engines realise what the effect nf the 
frost is, better than persons living in our warmer and 
more changeable climate, 

43. The governing of gas-engines is done on a 
totally different method to that employed in steam- 
engines. In the gas-engine, the governor stops the gas 
entering the cylinder when the speed becomes too 
great, so that an explosion is missed. Some makers 
fit what they call an electric-light governor, in which 
the explosion is not wholly missed, but by admitting 
only a lesser charge of gas the effort of that explosion 
is reduced. 

44. The governor should be simple. The pendulum 
or inertia governors of Messrs Crossley, Messrs Field- 
ing and riatt, and of the Trusty Engine Co. Limited, 
are all good. The governor should consist of as few 
parts as i.s consistent with proper working. Very 
few makers of gas and oil engines now drive the 
governors by belts or guts. This method is positively 
dangerous, for if the belt slipped, came off the pulley, 
or broke, the engine would run away, and consider- 
able damage might be done. 

45. The author has heard of an instance of a small 
engine completely wrecked by running away. The 
fly-wheel broke into four or five pieces; one piece, 
weighing about 15 lbs., went through the roof of the 
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shed ; and a man standing by the engine was hurt, 
fortunately not seriously. With a properly made 
pendulum or inertia governor, such an accident would 
be impossible. 



46. The oil-engine has been in use for some years 
in isolated places for electric lighting, and has now 
passed the experimental state. A modern oii-engine 
will work as reliably and steadily as a gas-engine. To 
Messrs I'riestman Brother.?, of Hull, is undoubtedly 
due the honour and credit of making and introducing 
the first commercial oil-engine. As this engine may 
be considered to belong to the early or experimental 
days of oil-engines, it is hardly necessary to describe 
it at length. Some hundreds are in use in various 
parts of the world, and it has gained a well-earned 
reputation. It is being manufactured also in the 
United States. 

The principle of this, as well as of all modern 
engines, is that mineral oil, such as used in lamps, and 
having a flashing point above 73° Fahr,, is vapori.sed 
with a small quantity of air drawn into the cylinder, 
with a further air supply compressed by the piston, 
fired, and so forcing out the piston as in a gas-engine. 
It is sometimes stated that the oil is made into oil-gas. 
This is hardly correct. If oil is made into a permanent 
gas the tarry products arc thrown down (for every oil- 
gas plant requires a washer or scrubber to get rid of 
the tar and heavy matter that comes over with the gas). 
Hence, if the oil is gasified, the piston and cylinder 
will, in even a few hours' run, become gummed up 
with the tar and deposit. If the oil is vaporised only— 
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that is, made into oil-steam and worked in a propcrly- 
jacketted cylinder — the engine will run for months 
without requiring cleaning. To hit the happy medium 
and make the vaporisers produce vapour of the right 
temperature, and not to turn the oil into gas, was the 
task the early makers of oil-engines had to contend 
with. 

47. The difficulty of firing the compressed charge 
was in the early engines got over by employing Uic 
electric spark. A battery and coil were used, and at 
the proper moment the contact was made and the 
spark passed between two insulated platinum elec- 
trodes in the combustion chamber. 

At the present day only one or two English firms 
use the electric spark, but it is used on the Continent 
both for gas and light hydro-carbon engines — that is 
engines using the vapour of gasoline or benzoline in 
place of gas. 

48. There are several excellent oil-engines in the 
market, each maker claiming his engine to be bctttr 
than any other. It would be so impossible to describe 
all the engines, that it is best to describe at length 
the engine that the author has had some experience 
with. The Trusty oil-engine, made under the patents 
of the author and Messrs Weyman and Hitchcock 
Limited, of Cheltenham, is represented in Fig 2 {see 
frontispiece). 

The cylinder and piston are like that of an ordiiiary 
gas-engine. The b.ick of the cylinder is not closed 
with a cover or a wjter-jacket, but by the vaporiser. 
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which is simply an iron casting. The p 
the oil is vaporised surround the combustion space- 
that is, the hottest part of the cylinder. A valve,'^ 
worked by a cam on the counter-shaft, admits the 
vapour and air into the cylinder as required. The 
same cam also works a small oil-pump, which delivers 
a few drops of oil at each stroke into the vaporiser. 
The governor, of the inertia or pendulum type, causea™ 
the valvo to remain closed and the pump to miss ai^ 
stroke if the speed becomes too great. 



49. Before starting the engine, the vaporiser is first 
heated, and this, in the small engines, takes about 
seven or eight minutes, or twelve or fifteen minutes in 
the larger ones, by an oil blast-lamp. 

The firing is effected by a hot tube, generally made 
of a special alloy. The tube is kept hot by a lamp 
and blow-pipe, the air for the blow-pipe being provided 
by a small air-pump worked by the engine. The 
container for the lamp for heating the firing tube will 
hold sufficient oil for five or six hours' run, and can 
easily be refilled while the engine is working. The 
tank from which the engine takes its supply of oil wil 
hold oil for more than a day's run. 

The working of the engine is so simple, that, 
directions by the makers are attended to, the engini 
will run for years without giving trouble. 
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50. To start the engine, the heating lamp is lighted 
and placed under the vaporiser, and in seven to fifteen 
minutes, according to the size of the engine, it is ready 
to start. The firing lamp is then lighted. A few„ 
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Etrokes of the oil-pump are given by hand to pump 
oil into the vaporiser. This oil is instantly turned 
into vapour, and a few turns being given to the fly- 
wheel, the engine starts. The air-pump blast soon 
heats the firing tube ; then the lamp under the 
vaporiser (which has heated an auxiliary tube for 
starting) is taken away, the heat of the explosion 
maintaining the vaporiser at the required temperature. 
The engine will run as long as supply of oil in the 
tank and container or the lamp will last. The makers, 
in testing new engines in their shops, often run them 
twenty to thirty hours or more without stopping. One 
of these engines, driving a fa:i for hop-drying, has 
made, without a single stop, runs of 54, 48, 49, and 
56 hours. 

51. To stop the engine, a handle is fixed to the 
Icvcr which works the exhaust valve. By shifling this 
handle the exhaust valve is kept open — destroying the 
compression^and the engine stops after a few strokes. 
This arrangement is necessary, as the oil-engine, like 
all compression gas-engines, will often, when stopping, 
make a partial revolution the reverse way. This would 
be of no importance if engines were used for pumping, 
grinding, or for farm work ; but this running back 
would damage the brushes of a dynamo, so to avoid 
this risk the above-described method of stopping has 
been adopted. 

52. This handle on the exhaust lever is very con- 
venient for stopping the engine from a distance by 
means of wire or cord. 



32 ELECTRIC LIGHT FOR COUNTRY HOUSES. 

53- The piston requires lubrication. In the smaller 
engines a simple drop lubricator is generally fitted ; 
in the larger ones the lubricator is of the rotary type, 
and is driven by a narrow leather belt off the counter- 
shaft. For electric light work, grease lubricators on 
connecting rod big end, and crank-shaft bearings, give 
good results. Stauffer's lubricators are good, and 
might be more generally used. The makers send out 
printed directions for working these engines, with 
plans of foundation, position of water tank, &c. 

54. In some cases these engines (especially if 
portable) are fitted with a circulating pump, to force 
the cooling water through the jacket. This appears 
to give good results, as the circulation is independent 
of the temperature. Messrs Priestman, of Hull, fit all 
their engines with forced circulation. 

55. A cooling tank can be dispensed with, if a 
stream can be tapped at a sufficiently high level to 
divert sufficient water to flow through the jacket. 

56. There are oil-engines in the market which 
require some particular oil to work with, or at least to 
get fair results. Some engines will only work satis- 
factorily with heavy oils, while others can only run 
with a light oil. Fortunately the Trusty oil-engine 
will work well with any oil that is in the market, 
even with the heavy lighthouse oil, which has a flash- 
ing point as high as 240° F. Besides the Trusty the 
Hornsby-Ackroyd, the Roots, and the Crossley oil- 
engines have a high reputation. 
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^. A few words on oil may not be out of place 
Paraffin or kerosine oil is a distillate of rock oil or 
petroleum. The oil is distilled in cast-iron retorts. 
The first products of the distillation are gasoline 
and benzoline. The former gives off an inflammable 
vapour at a very low temperature, possibly even below 
the freezing-point of water ; it is consequently some- 
what dangerous to handle. Benzoline has a slightly 
higher flashing point, giving off vapour at ordinary 
temperatures under 73° F. ; and any petroleum that 
gives off an inflammable vapour under this tempera- 
ture is called " petroleum " by Act of Parliament, and 
only a small quantity may be kept in a house or store 
without a licence from the police or county council, 

58. By fla.shing point is understood the temperature 
of the oil at which it will give off a vapour that will 
take fire from a flame placed close to the surface of 
the oil. The instrument in genera! use for testing 
oils is known as Abel's Tester. The police in most 
county towns are provided with these instruments. 



59. There are in the present day few oils in the 
market which have as low a flashing point as 73° F. 
Others, such as the Broxburn lighthouse oil, have a 
flashing point of 240'. It would seem advisable for 
Parliament to raise the flashing point to at least 100° 
or 130°. In India, and other hot countries, 120° to 
140° is the limit imposed by law. 



60. After the gasoline and benzoline come off 
stills the temperature is raised, and the paraffin 



the 



34 ELECTRIC LIGHT FOR COUNTRY HOUSES. 

kcrosine oils come off. From most petroleum wells 
these oils — that is oil for burning — form the largest 
product of distillation. After the lighting oils are 
produced, lubricating oils and paraffin wax are 
obtained. 



6i. 


Dr Muspratt gives the following 


as the products 


of crude Pennsylvania 


petroleum : — 






Gasoline 


• • < 


1.5 




Naphtha 


• • 


10 




Benzine 


• • 


4 




Kerosine lamp oil 


. . 


55 




Solid paraffin and 


lubricating oils 


19.5 




Coke and loss 


• . < 


10 



1 00.0 

There are few countries in the world in which 
. petroleum has not been found. The largest districts 
are in the United States, and in Russia, on the shores 
of the Caspian Sea ; and it is from these countries 
that our supply is drawn. As the supply seems 
almost inexhaustible, and fresh districts are being 
opened up, the supply seems to be in excess of the 
demand. Prices have been falling for many years 
past, and will probably continue to fall for some time 
to come. The late Mr Charles Marvin's book on the 
Russian oil fields, under the name of " Region of 
Eternal Fire," is well worth reading by those who 
care to obtain any further information on the petro- 
leum industry. 



\ 






CHAPTER V. 
FITTINGS, 

62. In the present day, when electric light is so 
common, the householder has very little difficulty in 
getting an estimate for the wiring of his house, and 
there is no necessity for him to ask friends or experts 
what makers* fittings are the best. The last ten years 
has produced a uniformity of fittings, and the cata- 
logues of the electric-light engineer will generally give 
all the information required.* 

The fittings comprise wires, cut outs, switches, 
brackets, shades, and lamps. In very few cases 
would the householder care to do the wiring and 
fitting up the lamps himself The author has done 
this in his own house, but he would hardly recom- 
mend anyone to repeat the experiment. The skilled 
electric light fitter is provided with tools not possessed 
by the amateur, and the work will be done more 
neatly and quickly by a fitter than is possible by one 
who has not been accustomed to this class of work. 
Besides, the wire must be done to pass the insurance 
company, and the electric light fitter will know what 

* Some electrical engineers issue very useful catalogues, 
giving a considerable amount of information, and some of 
these are well worth reading. 
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the requirements of the company are as regard 
insulation, and size of wire and cut-outs, &c. 

63. The cost of wiring a house and supplying good 
fittings in the present day, may be taken at about 25s, 
to 30s. per lamp, roughly speaking. This would in- 
clude plain opa! shades, and a few wall brackets. In 
the author's house all the lamps are pendant ; In most 
cases they are arranged in the centre of the rooms over 
the table, and are about 5 feet from the ground ; but 
in the drawing-room, hall, passages, and bedrooms, 
the height is about 6 feet 6 inches or more. 

64. It must first be decided where the wires from 
the dynamo should enter the house ; here is fixed the 
main switch, and between it and the dynamo the main 
cut-out 



65. Cut-outs are breaks in the wire provided with 
terminals or binding screws to hold the fuse 
wire which is inserted to bridge over the gap or 
break. Fuse wire is made of tin or lead, which melts 
at a comparatively low temperature. It is also a far 
inferior conductor of electricity than copper ; and if 
by any chance too great a current is passed through 
the wire the fuse melts, and so breaks the circuit, and 
thus prevents any damage that might arise from this 
cause. A cut-out should be provided for each lamp. 
These are frequently placed in the switches, and 
covered with the porcelain cover. For 50-volt 
16-caiidle-power lamps, tin wire of 28 S.VV.G. 
used. 
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66. 1 he switches must be snap action, with a spring 
to suddenly break contact. To effect this the porcelain 
handle is fitted loosely on the brass point of the .switch, 
and as soon as contact is broken the spring rapidly 
separates the two points. Without this arrangement 
the electric spark formed each time contact is broken 
would destroy the touching point. It is usual to fix 
the switches with the handles vertically when the 
current is on, and horizontally when it is off. 

67. Fig.s. 3, 4 shew an ordinary switch in plan, with 




cover removed, and in side elevation. The cover is 
shewn by dotted lines. On unscrewing the cover four 
holes are noticed ; the larger ones arc for screwing the 
switch to the wood block which is fastened to the 
wall ; the two smaller holes are for the wire to be 
brought in by, and connected to the two curved 
brass plates ti. The handle of the switch c, which is 
pivoted on a cross-bar or plate running right across 
the porcelain base, moves the tongue d into contact 
with the lower curved plate, and makes the connection 
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for the current. This cross-bar is in connection with 
tlie other curved plate by the fuse wire, which is shewn 
by the thiclc dark line.* 

The main wires are led through the house, with 
branches into the various rooms or passages where 
lamps are wanted. If possible, it is advisable to have 
the switches on the shutting doorpost, at a convenient 
height from the floor. 

68. The author strongly recommends the use of the 
" brass -capped " lamp and the " bayonet " holder, in 
preference to the " bottom loop " lamp, for the follow- 
ing reasons: — The lamp is more readily fixed, the 
appearance is neater, and the contact is excellent. 
Tlie faults of the bottom loop are the tendency of the 
little platinum loops to break, the difficulty in fixing 
by inexperienced persons, and the high resistance 
to the passage of the current to the lamp caused by 
the small surfaces afforded by this mode of contact. 

As to the make of lamps, Ediswan seem still to 
keep to the front. The author has found these to be 
better than those of another maker that he tried. 

There are doubtless lamps as good as the Ediswan, 
and cheaper in first cost. An excellent lamp is im- 
ported from Switzerland, and the Cruto is well 
spoken of. 

69, The author would have thought the incandescent 
lamp too well known to need description ; but so 
manyfriends who have seen his installation have been 



♦ The switch known as the Tumbler is a. very gowl one. 



totally ignorant of what it is the lamp really consists 
of, that a brief description may not be out of place. 

70. The filament which emits the light, and when 
no current is flowing looks like a piece of wire, is 
made ol carbon. Bamboo fibre, or cotton thread, is 
generally used to form the filament ; the thread or 
bamboo fibre is bent to the proper shape, and to the 
number of several hundreds placed in a mould, and 
then in a furnace for some hnurs ; they come out 
carbonii^ed, Just as the charcoal burner makes his 
charcoal from wood which he stacks in a conical 
heap and burns, covering it over with sand or ashes 
to exclude the air. 

71. The wires which take the current into the 
lamp are platinum, and these are the most expen- 
sive part of the lamp. Should large discoveries of 
this precious metal ever take place, so as to con- 
siderably reduce its price, we may expect a fall in 
the price of lamps. No other metal will answer like 
platinum, for glass and platinum expand in the same 
ratio. Attempts have been made in America to use 
iron wires, and some two years ago the American 
newspapers were puffing this new lamp; but at 
present it does not appear to have been used in 
England, and it is more than doubtful if it ever will. 
Yankees are clever people, but they cannot alter the 
expanding ratio of glass or iron. 

72. The carbon loop, with its conducting wires, is 
then hermetically sealed into the bulb by the glass- 
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blower. The air has yet to be exhausted ; it is pumped 
out by a mercurial air-pump, and when the exhaustion 
is complete, the tube through which the air has been 
extracted is closed by the glass-blower, and the lamp 
is finished. 

73- These lamps are made of various voltages and 
various candle-power. As before mentioned, in small 
private installations 50 or 100 volt lamps are generally 
used. The 16 candle-power lamp i.s the one most 
frequently employed ; but for small bedrooms, 
passages, 8 candle-power is quite sufficient. There is 
often a misconception as regards candle-power, A 
standard candle is one burnirg 120 grains of 
spermaceti per hour. These candles can be pur- 
chased, and tests can be made as to the light a^lamp 
is giving ; but the test must be made against a 
standard candle, not against an ozokerit or paraffin 
wax candle. Improvements in candles have con- 
siderably increased their lighting power during the 
last twenty or thirty years , a Broxburn mineral wax 
candle of 8 to the lb, will give alight equal to ij 
standard candles. ■ 



74. The same improvement has taken place m 
lighting oils. A^ crystal oil, and such brands as 
Royal Daylight or Tea-rose, give a better light than 
the oils formerly burnt. 

75. In wiring a house it is sometimes difficult to 
decide where the lamps should be placed. Sir D. 
Salomons recommends the experiment of placing 1 
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p (or lamps) in various positions in the 
rooms to be lighted, and when the best positions 
have thus been ascertained, to fix the electric lamps 
accordingly. 

In a dining-room there can be no doubt the lamps 
must be over the table. Electric candelabra are also 
much used, the conducting wires being brought 
under the table from a wall socket, contained in a 
little trap-door in the floor under the table. If these 
"candle" lamps arc tastefully shaded a very pretty 
cfTcct is produced, but the connection of the wires in- 
volves some trouble, and this last -described method 
is not so simple as the former. 

In a drawing-room, study, or bedroom, each hou.se- 
hoSder must decide for himself or herself; the furniture 
of the rooms, the habits of its occupants, must be 
taken into consideration. 

In the author's house several mistakes were made, 
and several lamps had to be shifted after a short 
time. 



76. The choice of shades and brackets is a matter 
of taste. Some extremely beautiful ones may be seen 
in the show-rooms of the dealers in electric light 
fittings. It must be remembered that a globe or 
shade may appear suitable when seen in the shop or 
show-room ; but when in place intended for it may 
cause disappointment to the purchaser ; it would be 
as well to have some of various patterns sent on 
approval, 

An ordinary opal shade, with chiffon (a very fine 
muslin) on the top, and hanging some six or more 
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inches below (like a petticoat), has a very good effect, 
ihc light is softened and diffused. This is shewn 
in Fig. 5. 

77. Frosted lamps are often used, they diR"use the 
light more than clear glass, but absorb a small amount 
of light. 

78. Unless it is intended to use accumulators, it is 




hardly necessary to go to the expense of a switch- 
board. The object of the switch-board is to connect 
either the dynamo to the accumulators in order to 
charge them, the dynamo direct to the lamps in the 
house, or the accumulators to the lamps in the house. 
Switch-boards are generally made of slate, and have 
the voltmeter and ammeters fixed on them, and also 



the chai^ and discharge switches Tor the regulating 
cells of the battery. 

79. The voltmeter, as explained before, is really a 
galvanometer graduated in divisions which represent 
volts. They arc of various forms, but the most usual 
consist of a small piece of iron pivoted between the 
legs of a horseshoe magnet, and surrounded with a 
coil of very fine German silver wire, a wire which has 
a very high resistance. 

The current deflects the pivoted iron from the 
magnet poles (just as a magnetic needle is deflected 
from the poles of the earth by a current of electricity), 
and the amount of the deflections correspond to the 
voltage of the current. 

80. The voltmeter should be fixed in the dynamo- 
room, about 5 feet or S feet 6 inches from the ground. 
If the dynamo-room is an iron shed, the voltmeter 
should not be fixed near to the iron, but must be 
blocked out for some inches by pieces of wood, other- 
wise the proximity of the iron of the shed might 
vitiate the readings,* Voltmeters cost from £^1. los. 
to C^. Only a small portion of the current flows 
through the voltmeter. A small push, like an electric 
bell-push, is frequently used to send the small 
quantity of current through the instrument when it 13 
required to take a reading. 

Si. The ammeter, on the other hand, has the whole 

* There are several volimeicrs made nhicli are not affec 
by the proximity of iron or magnets. 
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of the current passed through it. An ammeter is not 
absolutely necessary, but it is a great advantage, as 
by reading both in.striimcnts the man in charge of the 
machinery can tcU if engine and dynamo are working 
proix;rly. I 

82. In Chapter II. the volt and ampere have been 
alluded to. A 16 candle-power lamp requires r2 
amperes to properly light it at 50 voits. 1 -2 x 50— Co, 
i.e., 5o watts, — the product of volts multiplied by 
amperes being termed watts. 4 watts give one 
candle-power. If the voltage of the current is 
100, -6 amperes only are required to light the 
lamp. 

The man in charge of the machinery, by reading 
these two instruments, can tell fairly well the number 
of lights in use, and consequently the power exerted 
by his engine. It is usual to allow ten 16 candle- 
power lamps for each actual or brake horse-power 
exerted by the engine. I 

83. In putting down electric light plant, especially 
in a new house, it is worth while to consider whether 
the engine can be used for pumping or any other 
purpose. There is no reason why an engine should 
only run five or six hours a day, when often, by a 
little consideiation, other employment can be found 
for it. In the author's case the engine is used for 
pumping from a deep well for about three hours every 
third or fourth day; in summer, however, it is in 
almost daily use pumping for garden purposes. Of . 
course the power required for pumping is small, about] 
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J or ^ of a horse-power, but still some motive would 
be necessary. 

Modern dairy work requires power to drive 
separators, and machinery for preparing food for 
cattle could be worked by the engine. 

If the engine bo used for other purposes than 
electric light, the whole cost of the engine should not 
be debited to the electric light. One-fourth or one- 
half, according to circumstances, must be debited to 
the dairy or other work the cnEiine has to do. 




84. Fig. 6 shews (in plan) a shed for engine and 
dynamo for thirty lights. It is 17 feet by S feet, 
this allows plenty of room for engine and dynamo, 
the height to caves is 6 feet, roof slate on boards. 
The cost of such a building would be about ^37. 

Tlie end doors, with 5 feet opening, enable the 
engine to work any machinery, such as a saw bench, 
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that can be placed out of doors ; the doors permit the \ 
engine being removed at any time if it is desired tcf 3 
do so. I 

The engine must be firmly bolted down on ita'I 
concrete bed. Instructions for fixing the engine aicf 
sent out by the makers. 

85. The machinery ought to be in charge of one 
man, who should be responsible for its working; dual 
control in electric light machinery, as in other matters, 
is not generally successful. 

The author believes that in most cases an intelligent 
labourer, who will carefully follow the instructions 
given him, will do better than a skilled mechanic. 
Many small installations are worked (as the author's 
is) by gardeners, who as a class seem well adapted 
for the work, their daily occupation having induced 
habits of observation. 



86. When the engine is started at dusk, a visit once 
or twice in the evening is ample, just to feel the bear- 
ings and see that all is right. Should the attendant 
live on the premises, a lamp placed in his cottage 
would by its light beginning to fail at once tell him 
that something was wrong. 

87. If, however, a steam-engine is used, the 
attendant can hardly leave it for a quarter of an hour 
(unless it be such a motor as the Davey or Bailey- 
Fredrich). In this case the wages entailed by the 
employment of a steam-engine will soon cover any 
saving that might have been effected by purchasingj 
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the cheaper steam-engine in place of the oil-engme. 
Taking the man's wages as low as 3id. per hour, and 
the machinery to be running five hours each evening 
including time occupied in getting up steam, this will 
amount to £26 133. in the course of the year. With 
an oil-engine, three-quarters or one hour is ample 
for starting it, and for keeping it in good order. This 
will be less than the time taken to trim, clean, and 
fill twelve or fifteen paraffin lamps ; so that in taking 
the cost of working, as given in a following chapter, 
the amount for labour is omitted, being more than 
balanced by time saved in attending to the lamps, 

88. The exhaust from a steam-engine has often 
been used for heating a greenhouse, by carrying the 
exhaust pipe round the interior of the building. There 
is no reason why the cooling water from a gas or oil 
engine might not be used for the same purpose, at 
least as an auxiliary to the ordinary boiler or stove. 
Of course, unless a circulating pump is fitted to the 
engine it would be necessary to have the engine at a 
lower level than the greenhouse. Any person who 
has placed his hand at the top of an oil or gas engine 
cooling-tank towards the end of its day's work, will 
realise how much heat is necessarily wasted by being 
carried off in the water jacket. 



89. An objection has been raised to the smell of 
oil-engines, and a few years since such objection would 
be perfectly valid ; but now that the conditions under 
which the oil is consumed are better understood, and 
makers have realised that to get full value for the oil 
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burnt the combustion must be perfect, the smell frotti" 
the engines is extremely slight. In the author's 
case, the engine is some twenty-five yards from the 
dwetling-house, on the west side, and alihough two 
or three upstairs windows face that direction there 
is no objectionable smel! perceived, 

90. In some cases the noise of the exhaust may be 
a nuisance. This is considerably softened by using a 



rn^k 



second silencing chamber. In dry weather the exhaust 
is almost invisible ; in wet, damp weather it is gener- 
ally seen as a puff of white steam. This really is 
aqueous vapour from the atmosphere, and not unburnt 
oil, as some have imagined. 

91. Fig. 7 shews a double-cylinder Trusty oil- 
engine, which may be compared with the single- 
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cylinder engine ot the same make, shewn in the 
frontispiece. The doiiblc-cj'lindcr engines are made 
to give eight brake horse-power and upwards, and 
there being two cylinders, there is consequently an 
impulse every revolution. They are well suited for 
electric light purposes. An engine of this class would 
be well adapted for village lighting. For such work, 
if it were considered admis.'iible to have some lights on 
all night and early morning, it would be best to have 
two engines, one of 16 B.H.P. and one of 3 or 4. The 
large one would easily run 150 lights, and this engine 
would be driving the dynamos from dusk till about 
midnight, when nearly all the lights would be out ; 
then the smaller engine would be started and run till 
daybreak. If at times it was anticipated that more 
than the usual number of lights would be wanted, such 
as on occasions of parties, balls, or entertainments, 
both engines would be employed if necessary. One 
of the engines might be used for pumping water for 
the village supply during the day. 

The cost of a village electric light plant, with cither 
oil or steam power, would compare favourably with 
the outlay for small gas-works. 



CHAPTER VI. 
COST. 

■ 

92. It has been mentioned before, that the cost of 
wiring, lamp, &c., is approximately 25s. per light. 
The cost of the plant is a more serious item, and may 
be roughly set down at anything from £^ to ;^io per 
light for small installations, and somewhat more if 
accumulators are used. The following table gives the 
cost of four small installations for 10, 18, 30, and 45 
lights. The two last might certainly run a few more 
lamps, but they have been put down at 30 and 45 
lamps respectively, as 35 and 50, which the dynamos 
could do might be rather too much for the engines, so 
the table has been drawn up to allow ample margin 
for power. 

93. If a steam-engine is used the cost would be 
considerably reduced ; but, as shewn in the previous 
chapter, the wages would amount to a serious item. 
Thus in eighteen months or two years the saving 
would have disappeared ; besides, few small steam- 
engines are really economical, and at the present price 
of oil (4f d. to sd. in London) no small steam-engine 
can compete with the oil-engine, unless, by proximity 
to collieries, coal can be bought at a very low price. 
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TABLE I. 






Cost of 10, t8, 


30 
10 1 


, AND 45 Light Instaixations. 




^IGHIS. 


18 Lights. 


30 Lights. 


45 Lights. 




• 


■ 


■ 


• 

PLh 

■ 






W 


K 


a 


tn 






n 


n 


PQ 


pq 


1 






•*• 








£ 


s. d. 


£ J. a. 


£ s. d. 


£ s. d. 


Trusty Oil-engine . 


62 





71 5 


85 10 


100 18 


Water Tank . . . 


2 


5 


2 10 


300 


3 10 


Dynamo .... 


21 


3 


30 3 


40 I 


46 2 6 


Belt 


I 


10 


I 15 


200 


250 


Am. and Voltmeter 


5 





500 


500 


500 


Switch and Cut-out 


I 





100 


100 


I 10 


93 


8 


III 13 


136 II 


159 5 6 



The cost in the above table has been taken at S 
per cent: less than makers' list price for engines and 
dynamos. The price for dynamos includes fly-wheel, 
slide rails, and tightening screws, but no estimate is 
made for fixing, the cost of this depending so much on 
local circumstances. The outlay for the water tank 
may be omitted if a water supply sufficient to cool 
the cylinder can be obtained. If, on the other 
hand, the engine is fitted with a circulating pump, a 
pound or two extra will be required. There might be 
in many old country houses some outbuilding that, 
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with but little alteration, could be turned into a ( 
venient engine-house, 

94- A 4 n.p. Trusty oil-engine, giving 6 B.H.P., 
tested in 1893 by Mr W. Worby Beaumont, M.I.C.E., 
consumed .82 pint of oil per li.H.P. per hour. Even in 
the smaller engines given in the table, the oil consumed 
would not exceed 1 pint per b.H.p, per hour. 

95. The cost of one night's working of five hours 
would, for the go-light plant, be somewhat as under: — 



Inleresl and depreciation* 
i?i pints of oil at 5d. per gal. ■ 
Lubricating oil, grease, waste, 



I 

hole 
mps 

4 



For this, if all the lamps were glowing for the whole 
five hours, would be : — 35 pence divided by 30 lamps 
running five hours : — 

3 o^bVa ~ Ts'g = T of ^ penny per lamp per hour. 

96. This would include all running expenses. The* 
depreciation would cover and allow for new brushes 
for dynamo, new firing tubes, and a general overhaul 
of engine every three or four years. 

97. To this must be added lamp renewals. The 
lamps are said to have a life of i.ooo hours, and 
running an average of five hours each evening a'l 

* interest and depreciation at 12^ per cent, on ^£150 comes to 
;^i8. 17s. per annum, a trifle over is, per day. 



COST. S3 

through the year give 1,825 hours ; but as all the 
lamps will not be in use all the time, two-thirds of the 
lamps may be expected to require renewal each year, 
and as the lamps are now obtained at is. gd. each and 
under this is not a very serious item. 

98. It must be understood that unless all the 30 
lamps were running the whole five hours, the figures 
alone would not work out as low as Jd. per lamp per 
hour. Thus the actual cost would be more nearly 
^d. or ^d. 

99. The cost may be shewn in another way : — Gas 
is sold by the 1,000 feet ; oil by the gallon or barrel. 
Electric current is sold by the companies by the 
Board of Trade unit^that is, 1,000 watts. It has 
been mentioned above that a 16 candle-power lamp 
takes 60 watts ; so that a 16 candle-power lamp 
glowing for 16 hours and 40 minutes (for 16^ x 60 = 
1,000) has consumed a Board of Trade unit, generally 
expressed B,T, U. 

Now our installation, with running expenses of 
2s id. per night, if lighting only 25 lamps, would cost 
3gd. per B.T.U., if all lamps were in use some- 
thing less. Now a B.T.U. costs generally yd., very 
often 8d., wheli electricity ip supplied by the com- 
panies ; so that there is a gcfcd margin of economy in 
running even a small pn«!ite plant, at least when a 
reliable oil-engine is used/ 



100. If however a portion of the wages of the man 
who has charge of the machinery is to be added to 
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our estimate, the running expense must be set down 
at 2s. 6d. or 2s. 7d., and the cost of light corres- 
pondingly increased. 

101. The figures given above are taken from tests 
made on the oil-engine not only by Mr , Worby 
Beaumont, but also by the makers. The number of 
lights that an engine of given power will run is well 
known to any who have had some experience with 
electric light ; besides, these figures are borne out by 
the experience and experiments of the author with 
his small installation, with a i nominal H.P., during the 
past year. 

102. The following table shows the times of lighting 
and shutting off the light in various rooms of the 
author's house from 6 P.M. till ii p.m. The vertical 
lines shew the duration of the light; the thin hori- 
zontal lines the hours. 

It will be noted here that for a very short time 
only (that is just before dinner) are nearly all the 
lights in use ; during dinner the three lights in the J 
drawing-room are switched off. I 



103. If the reader who proposes going in for elec- 
tric light will compile a .similar table for his guidance, 
he will see what his requirements are. It is not 
unusual to hear a man say, " If I had electric light in 
my house I should want twenty or thirty lights, as the 
case might be, for I have nearly that number of lamps, 
and then there must be electric lamps in some of the 
bedrooms." But if the lamps in use do not exceed 
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lie number the dynamo can drive, there is not the 
slightest reason why a few more should not be installed. 
Bedroom lamps are seldom used till some others are 
switched off. Dining-room and study are seldom 
used at the same time. If two lamps are wanted in 
a room, but not both at the same time, cither lamp 
can be switched on by a two-way switch. This 
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arrangement, is useful for bedrooms, one lamp being 
over the toilet-table and the other at any desired 



56 ELECTRIC LKJIIT FOE COUNTRY HOUSES. 

104. A few words may not be out of place regard- 
ing the author's installation. Some five or more 
years since a I H.P. oil-engine of somewhat an experi- 
mental type was put down for pumping from a deep 
well to the top of the house. Shortly after this, 
experiments were made with accumulators, not so 
much with any idea of house lighting, but to make an 
accumulator that should be durable and stand rough- 
ish usage, and not to interfere with existing patents. 
As the latter was rather difficult to accomplish, it was 
determined to light the house without accumulators, 
driving direct It was therefore necessary for the 
engine to run four or five hours without any attention, 
except once or twice during the evening. The 
gardener starts the engine before leaving work in 
winter, or later as the season advances, visiting it 
about 8.30 or 9 P.M., when he attends to the conserva- 
tory fires, just to see that all is right. The engine is 
stopped generally about 11 p.m. 

After about three and a half years' experience of 
electric lighting in his own house, the author would 
be sorry to go back to lamps. The engine having 
been altered several times for experiment, a strict 
account of necessary repairs has not been kept, but 
the.se probably have not exceeded 30s. to 40s. ; and of 
that amount, one-third should be debited to pumping, 
the engine being used for supply of water to house, 
laundry, and stables. 



CHAPTER VII. 



ACCUMULATORS. 

105. It must be understood that accumulators are a 
very valuable adjunct to an electric light plant, as a 
stand-by during a temporary breakdown of the plant, 
or for use during the night if a few lamps are required, 
and for the early mornings in the middle of winter ; 
but, it has been shewn in a previous chapter, it is 
perfectly possible to do without them. The first objec- 
tion IS their great cost. For the installation quoted 
in the previous chapters, at least ^^30 to j^Tjo must 
be added if accumulators are used. The accumulators 
that have been in use for the longest time— ^some 
eight or ten years— are the E.P.S. cell (Electrical 
Power Storage Co.). These cells, which are probably 
as good as any others, require frequent renewals or 
repairs, so that the author considers that 10 to 12 
per cent, would not be too much to write off for 
depreciation each year. 

106, An accumulator or storage battery, sometimes 
called a secondary battery, does not, as its name 
would imply, actually store electricity. An electric 
current is sent through it, and this produces a chemi- 
cal change in the plates and in the solution in which 
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they are immersed. When the plates are disconnected'' 
from the source of electricity, they are found to be in 
a condition to discharge a current, but of course of 
less energy and strength than that with which they 
are charged. If two strips of lead, three or four inches 
lonfi and an inch or two wide, are separately immersed 
in dilute sulphur acid and connected to a battery, or 
for a few minutes to a current from a dynamo, the 
plates will have undergone a change which is plainly 
visible to the eye. The strip of lead connected to the 
positive wire will be a dark chocolate colour, the other 
a slate colour ; but the nature of the surface of the 
plates will be changed, they will be electro-positive 
and electro- negative, and will ring an electric bell, 
give sparks, &c. This is the principle of Plante's 
accumulator, devised by M. G. Plante some thirty 
years since, but never patented ; in fact it is very 
doubtful if the inventor could have any idea of the 
future then in store for the secondary battery. Plante's 
battery required " forming," — that is, subjecting it to 
a series of charging and discharging during some 
months, — after which time it is found to be capable of 
receiving a charge far in excess of what it would in 
the first instance. The forming has been found to 
have been accelerated by dipping the plates in nitric 
acid before commencing to use them, also corru- 
gating them and roughening them. Howell's, and also 
Epstein's, accumulators belong to this class. 

107. The great improvement which may be said to 
have first made the secondary battery a practical 
i was that of Faure's, viz., coating the plates 
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with a salt of lead, generally red lead or minium. 
This, under the action of the current, is turned into 
peroxide of lead, and offers enormous surface to the 
electrolyte or fluid in which the plates are immersed. 
Subsequent patents for improvements, for holding the 
lead paste in place, were taken out by Faure and 
others, and these patents arc held by the E. P. S, Co., who 
claim theuseof accumulators with salts of lead applied 
to lead plates. These E.P.S. cells are in use in 
thousands of places, and are used not only for lighting, 
but for telegraphing, for electric launches and tram- 
cars, and for many other purposes. 

108. The Lithanode accumulator has a very good 
reputation. In this the lead is cast round the pellets 
of e-xciting material, which are firmly gripped in the 
cast-lead plate, and not likely to fall out with rough 
usage. The manufacturers are the Lithanode and 
General Electric Company, Millbank Street, West- 
minster. The "master ' patents (or the use of coated 
plates will very shortly expire, and then, doubtless 
many makers will enter the market, and a consider- 
ably cheaper cell will be obtainable. 

109. Accumulators give a working E.M.F. of 2 
volts, so that if 50 volt lamps are used in an installa- 
tion, 25 cells will be required ; but in practice 26 or 
27 must be used to avoid loss of light in the leads and 
wires, and to increase E.M.F. when the battery is 
nearly discharged. 

110. There is a considerable loss in using 
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lators ; they will not return all the current put into 
them. The makers claim that they will give a return 
of SS or go per cent, but in actual use 70 to 75 would 
possibly be all that could be obtained in everyday 
work. 

111. The cells are coupled up positive to negative. 
It is usual to paint the positive terminals red, and care 
must be taken to see that the positive wire from the 
dynamo is taken to the positive end of the scries. 
Any carelessness in this respect might ruin the 
accumulators. 

112. As the electromotive force of 25 cells is 
50 volts, and for use 27 may be required, the dynamo 
must be so run as to f^ive a higher E.M.F. when 
charging the cells than when simply lighting the 
house. There must be a self-acting magnetic cut-out 
to break the circuit should the speed of the dynamo 
fall so as to fail to give sufficient E.M.F. to charge 
the cells, for the current from the cells would then 
overpower that of the dynamo, — they would discharge 
themselves through the dynamo, making the dynamo 
a. motor for the time being. 



113. In the mechanical storage of power, it is 
immaterial whether the power be stored slowly or 
rapidly. The power required to fill a tank with water 
is the same whether it be filled in one hour or in 
twelve ; but with electric accumulators the rate of 
charging given by the makers must not be exceeded, 
otherwise the plates will be injured. The same may 
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be said of discharging. Means for remedying these 
defects and inconveniences will doubtless be pro- 
vided in the near future. 

114. The capacity of accumulators is expressed by 
the term ampere hours, but this expression conveys 
no meaning unless electrical measurements are under- 
stood. 

If it is required to light twenty-five 16 candle-power 
50 volt lamps for five hours, a battery of accumulators 
of the following capacity would be wanted:— It has 
been shown that a 50 volt lamp requires 1.2 amperes, 
therefore twenty-five lamps, multiplied by five hours 
X i,2ampcres= i5o,?.e., amperehours,therefore2S to 
27 cells of 1 50 ampere hours capacity would be wanted. 
Of course if the lamps in use are lOO volt lamps, wc 
should require accumulators of half the capacity, but 
50 to 54 cells in place of 25 or 27, to give twice the 
E.M.F. 

115. The construction of a dynamo or gas-engine 
requires a considerable amount of mechanical know- 
ledge and skill. A good lathe is absolutely necessary, 
with, if possible, a shaper or planing machine; therefore, 
notwithstanding sundry pamphlets on "how to make 
a dynamo," the author thinks that very few even 
fair dynamos have been turned out by the amateur. 
Not so with the accumulators; comparatively little 
mechanical skill is required, and no expensive 
machinery, simply a tedious repetition of work, the 
greater part of which can be done by a perfectly 
unskilled labourer. 
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At present the Faure and other patents are I 
force, but as they will shortly expire, a short tlescrip- 
tion of a method of casting plates and fitting them 
up, devised by the author, may be of interest to some. 
Sheet-lead plates, roughened and perforated, have 
often been recommended and described, but the author 
has failed to get as good results as he expected witlkw 
these. 




Il6. Figs. 8 and 9 shew a section and plan of the 
plate. It is three-sixteenths thick, and the spaces 
into which the red lead is forced are grooved at both 
top and bottom, so that the active material is gripped 
for its length, but not at the ends. 

Fig. 10 shews the mould, or rather one-half of it, 
with the cores in place. These cores are made from 
iron bar three-eighths in width and three -sixteenths 
thick. They are bevelled at both sides, at top and 
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bottom, and on underside arc two pegs to lie into 
holes in the bottom of the mould. A core is shown 
in Fig II, 
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The cores are all placed in the mould and the lead 
poured in, the mould having previously been heated ; 
the cores all come out with the casting. The casting 



^ 



is then placed on a block of wood in which a gap has 
been cut, and the iron cores driven out with a hammer 
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and punch, and drop into the gap in the block. 
Driving out the cores disfigures and curves the plates, 
and the edges arc then beaten back to the original 
position with a light hammer, as shown in Figs. S and g. 
The plates described here are 7 inches square, and 
7 plates go to a cell, so that for a 50 volt circuit 27 
cells will be required, or 189 plates in all. It is advis- 
able to cast four or five extra, as some plates may 
be found to be defective when putting the battery 
together. 

117, When all the plates are cast they are filled 
with red lead, made into a paste with dilute sul- 
phuric acid. If concentrated acid is used, the paste 
will take a very long time to dry and harden. About 
I of acid to 4 of water seems to be a proper pro- 
portion. The paste is worked into the plates with 
a wooden trowel, somewhat like that used by plas- 
terers. The pasted plates must then be set up on 
edge to dry. 

In dry summer weather, they can be dried in the 
open air ; in winter or damp weather, in a room with 
a stove, with plenty of ventilation to carry off the acid 
fumes. They will take three or more days to dry, 
according to the temperature or state of the atmo- 
sphere. The plates in their glass cells rest on combs 
or racks of hard wood, which have been soaked in hot 
paraffin wax. A similar rack is required on the top 
of the plates to keep them apart. The lugs are 
clamped together by brass bolts and nuts. It is 
usual in accumulators to lead-burn the connections. 
To do this a hydrogen frame is necessary, and it 
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doubtless requires considerable skill. The author has 
fpund the damps to answer well. They have one 
' advantage over the lead-burned plates, that a defective 
plate can be taken out and replaced with compara- 
tively little trouble. The lugs and clamps must be 
coated with two or three coats of varnish to prevent 
acid fumes attacking. 

The glass cells are rather difficult to procure, and are 
imported here from Germany. They can be obtained 
through Messrs Becker & Co., of Hatton Wall, London. 



118. When the whole battery is set up, and filled 
with dilute sulphuric acid of specific gravity 1.8, the 
first charging or forming charge must be given. The 
first charging will differ from subsequent chargings, as 
the red lead has to be turned into peroxide of lead 
by the action of the current. For the first charging 
a current of about 8 amperes (for the above- described 
cells), and lasting from eighteen to twenty hours, 
would probably be sufficient. 

The above- described cells, if the plates are 7 inches 
square, and 7 plates in each cell, would have a capacity 
of at least 30 ampere hours. As the charging pro- 
ceeds, the specific gravity of the liquid, technically 
termed electolyte, is lowered, so that by testing with 
a suitable hydrometer it is possible, and is at least 
the only reliable way, to estimate the change in the 
cells. After the cells have been properly formed, 
bubbles of gas are given off when charging is nearly 
complete. Some cells of a series will often bubble or 
gas before others, but when they are all gasing it is a 
sign that the cells have received their full charge. 
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119. If the reader desires to go into the question 
of accumulators more fully, he can turn to Sir D. 
Salomons' book, or to "Secondary Batteries" by 
Niblet (published by Biggs). 
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INSTRUCTIONS FOR WORKING 

A DYNAMO. 



ELECTRICAL AND OTHER TERMS 

EXPLAINED. 



INSTRUCTIONS FOR WORKING A 

D YNAMO, 

Foundation. — This should be of stone or concrete, 
and of ample size to minimise vibration. The 
dynamo should be mounted on slide rails, to facilitate 
the adjustment of the belt. 

Belting. — Good single leather belting gives very 
good results. The direction of the drive should be so 
arranged that the tight or driving side should be 
underneath. It is most important that a dynamo- 
belt should run evenly. A butt joint should be used, 
as the end of the belt in a lap joint causes a jar when 
passing over the pulley, often sufficient to produce a 
perceptible wink in the lights, besides setting up an 
injurious vibration. Do not run with too tight a belt. 

Brushes. — These should be set at diametrically 
opposite points of the commutator, and brought for- 
ward as they wear, care being taken that their proper 
level is maintained. Move the rocker or brush- 
holder round till that point is found where least 
sparking takes place. Always keep the pressure of 
the brushes on the commutator as light as is con- 
sistent with proper working, and the avoidance of 
jumping. 

Commutator. — This may occasionally be cleaned 
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with a little fine and preferably old emery-cloth. On 
no account oil the commutator; a very little mineral 
oil may, however, be applied with a rag ; the use of a 
very little vaseline is recommended. 

Flats on Commutator. — These are frequently 
caused by vibration of the machine itself, caused by 
insufficient foundation, or by a badly running belt, or 
sometimes by some defect in the insulation ot the 
armature coils. If caused by the latter, it may be 
discovered by the flats always appearing in the 
same place, and the fault must be tested for. After 
removing the cause, the flats, if not very deep, may 
be eradicated by carefully filing down the high parts 
of the commutator with a smooth file. This must 
not be done by holding and pressing a file on the 
commutator as the machine is turned round by hand, 
for the file would sink into the worn depressions, and 
but little good would be done ; the high parts must 
be carefully brought down to the low parts, care being 
taken that the commutator is kept cylindrical, and 
contains no fiat places or depressions. If the flats 
are very deep, recourse must be had to a lathe; a 
pointed tool should be used, and a very light cut 
taken. 

Oiling.— A cofi/ier oi\-{ecdcT should be used; if sight- 
feed lubricators are used, they should be adjusted to 
feed from three to ten drops per minute according to 
circumstances. 

Do not leave iron tools near the dynamo, as the 
magnetism may draw them to it ; for the same reason 
be careful of one's watch, or it will be magnetised ; 
/iisl, but not /east, a dynamo cannot be kept too clean. 



ELECTRICAL AND OTHER TERMS 

EXPLAINED, 

Accumulator. — A secondary battery which, when 
charged by a current from a dynamo or primary 
battery, undergoes a chemical change. By this means 
a so-called electrical charge is stored in the accumu- 
lator, and given out when required. 

Alternating Currents. — Currents consisting of 
waves of electrical energy in alternate directions, 
rapidly following each other, sometimes as frequently 
as seventy to eighty or more alternations per second. 

Ampere. — A measure of current (a current of one 
ampere will deposit i8*2 grains of copper per hour in 
a solution of sulphate of copper). Amperes multiplied 
by volts give the energy of the current. 

Ammeter. — An instrument for measuring am- 
peres. 

Arc, Arc Lamp. — The original form of electric 
light discovered by Sir H. Davy early in the present 
century. It is produced by a powerful current 
between carbon rods. In an \ arc lamp suitable 
mechanism maintains the rods \the proper distance 
apart, and causes them to feed forward as they are 
consumed. \ 

Armature of Dynamo. — The rotlating mass of wire 

\ 
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on a dynamo, consisting of conducting copper wire 
wound over a mass of iron in the form of wire or thin 
stampings, called the core. 

B.H.-P. (Brake Horse-Power).— The actual horse- 
power of an engine, as given off by a brake or 
dynamometer. 

Circuit. — The path taken by the electric current 
from a source of electricity, and its return. 

Circuit (Short).— A conductor or wire leading 
from one pole of a battery to the other, or from one 
terminal of a dynamo to the other. 

If the two wires leading to a lamp are in contact, 
they are said to be short circuited, and no light is 
produced in the lamp ; or if the two plates of a battery 
touch each other they are short circuited ; in both 
cases energy is lost. 

Commutator of Dynamo. — The copper segments 
to which the wires from the armature arc attached, 
and from which, as it revolves, the current is led off 
by brushes of wire or gauze. 

Conductor. — Any metal or substances that will 
conduct or permit electricity to pass. Ail metals are 
conductors, copper and silver being the best, also 
liquids, damp earth, &c. The human body is a partial 
conductor. 

Cut-out— A piece of mechanism to cut-out a lamp 
or circuit, should the current be too great for that 
lamp or circuit to bear. They are generally made of 
wire, such as tin, that will melt, and so break the 
circuit of which they form part, before the current is 
too great to do damage. 

Dynamo. — A machine consisting of coils of wire 
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and magnets for producing; electricity from motive 
power. 

Electric Horse-Power.— A current equal to 746 
watts. 

Field Magnets of Dynamo. — The fixed or 
stationary magnets of a dynamo. 

Fuse.— The tin or alloy wire used in the cut- 
outs. 

Galvanometer. — A magnetic needle surrounded 
with a coil of wire, the needle being moved by a 
current sent through the wire it gives the strength 
of the current. 

H.-P. (Horse- Power). — A term used to express 
the power of steam and other engines ; it was fixed 
by James Watt at 33,000 lbs., i.e., lbs. lifted one 
foot high per minute ; but this is considerably more 
than a horse could exert in everyday work. However, 
for short periods, such as starting a tramcar, or taking 
heavy loads up steep hills, a horse can exert con- 
siderably more than one mechanical horse-power. 

I.H.P. (Indicated Horse-Power). — The power of 
an engine as read by the indicator. This includes the 
power absorbed by the engine in turning itself round ; 
it is the total power exerted in the engine. 

Incandescent Lamp. — Lamps with a filament of 
carbon which is rendered incandescent by the resist- 
ance of the electric current passing through it To 
prevent the destruction of the filament by combustioji, 
the glass bulb is exhausted of all air. 

Insulator or Non-Conductor. — AH sub.stances 
through which electricity cannot pass, such as^lass, 
porcelain, india-rubber. 
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Induced Current. — A current produced by the 
action of another current, or by magnets. Induction 
coils and transformers produce induced currents, 

Non-Conductor.— i'^^ Insulator. 

Ohm. — A measure of resistance to the passage of 
electricity. All substances offer resistance to the 
passage of electricity, and this resistance can be 
measured, and is expressed in ohms. 

Resistance. — The resistance of a conductor may 
be compared to a long pipe with water Bowing 
through it, — the larger the pipe, and the smoother its 
internal surface, the greater the quantity of water 
delivered ; so with electricity, the less the resistance 
the greater the current. 

Secondary Battery. — See Accumulator. 

Switch. — An apparatus for turning on or off the 
current. 

Tension. — A term synonymous with voltage or 
electro -motive force ; thus high tension currents are 
currents of considerable voltage or high electro- 
motive force. 

Transformer. — A piece of apparatus to lower the 
high tension of a current to one of much lower electro- 
motive force, for use in houses where it would not be 
safe to employ the high tension current. They arc 
also used for raising a current generated at a low 
tension to a high one for transmitting the energy to a 
distance and other purposes. 

Volt, — A measure of electro-motive force, nearly 
■ equal to a Daniel cell, no matter what the size of tiie 
cell is. The electro-motive force may be compared, 
to the head of water in a tank, but the head of water 
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does not express the number of gallons in the tank ; 
or the electro-motive force may be compared to the 
pressure of steam in the boiler, but the pressure of 
steam in no way indicates the power of the boiler. 

An accumulator gives an electro-motive force of two 
volts. 

Voltmeter. — An instrument for measuring volts. 

Watt. — The product of volts multiplied by 
amperes. A i6 candle-power Edison and Swan 
lamp absorbs 60 watts. 
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Roapeoting E»cTtlng Colls. Chap, V. Details ReapBctlng Eioltlng ColU. Chap. VI, 
Form of the Field Magnet. Chap. VII. The Al-mature. Chap. Vni. The Armature 
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By JOHN W. URQUHART, ELECTRICIAN, 

SUMMARY OF CONTENTS,— Chap, I, Introduction, Chap, It. Primary 
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Just ptihlished^ containing upwards of ^yOOO Definitions. Crown 8vo, 630/^., 

V'ith 350 Illustrations. Price 78. 6d. , cloth, 

THE STANDARD ELECTRICAL DICTIONARY. 

A Popular Dictionary of Words and TennB vied in the PraoUoe of Eleotrtoal BaglBaering. 

Ck>ntaining upwards of 3,000 Deflnitiona. 

By T. O'CONNOR SLOANE, A.M., Ph.D. 



" The work has many attractive features in it, and is, beyond doubt, a well put tog^her and 
useful publication. The amount of ground covered may be gathered from the fkct that in the 
index about 5,000 references will be found. The inclusion of such comparatively modern words 
as ' impedence,' ' reluctance,' &c., shows that the author has desired to be up to date, and indeed 
there are other indications of carefulness of compilation. The work is one which does the author 
great credit, and it should prove of great value, especially to students." — Elecirical Review. 

"We have found the book very complete and reliable, and can therefore commend it 
heartily." — Mechanical World. 

"Very complete, and contains a large amount of useful information." — Indutiries. 

" An encyclopaedia of electrical science in the compass of a dictionary. The information given 
is sound and clear. The book is well printed, well illustrated, and well up to date, and may be 
confidently recommended." — Builder. 

" We hail the appearance of this little work as one which will meet a want that has been keenly 
felt for some time. . . . I'he author is to be congratulated on the excellent manner in which 
he has accomplished his ts^."— Practical Engineer. 

" The volume is excellently printed and illustrated, and should form part of the library of every 
one who is, directly or indirectly, connected with electrical matters." — Hardware Trade Jommai. 

LONDON: CROSBY LOCKWOOD & SON, 7 STATIONERS' HALL COURT. E.C 

Second Edition^ thoroughly Revised^ with Additions^ 308 pag. j, pocket size^ 

with 60 Illustrations. Price 5s. , leather, 

THE ELECTRICAL ENGINEER'S 

POCKET-BOOK 

of Modern Rules, Formulae, Tables, and Data. 

By H. E. KEMPE, MJiist.E.E., A.]LIii8t.G.E., 

TECHNICAL OFFICER, POSTAL TELEGRAPHS ; AUTHOR OF " A HANDBOOK OF BLBCTSICAL 

TESTING," ETC. ETC. 

SUMMABT OF COMTEMTS.— Tbe Volume is dlTlded into TwantyHme Seottont. u 
followi:— 1. Weighti and Meatures. 2. Uniti. 3. Temperature. 4. sleotro-Ghemlttry, 
Primary Batteries, and Aooomulaton. 6. Eleotro-Metallnrgy. 6. Onrrent. 7. Retitt- 
anoei. 8 Capacity. 9. Galvanometers. 10. Fault Testing. 11. Wire. 12. Twiyni^t^ 
Wire. 13. Electric Light Leads. 14. Electric Lamps, Dynamos, Transformers, Motors, 
and Electric Locomotion. 16. Rules and Regulations. 16. Telegraph Apparatus. 
17. Telephones. 18. Miscellaneous. 19. Mathematical Tables. 20. Foreign Money. 
21. Dictionary of Technical Terms. 

" This is a good Ixwk." — Electrician. 

"A very useful and handy help to those engaged in the various electrical industries, this 
work is strongly commended." — Electrical Revinv. 

" It is the l>tst book of its kind." — Electrical Engineer. 

*' A valuable pocket-book."— ^«i/rf!rr. 

" Absolutely indispensable to electrical tngmtexs."— Steamship. 

"ITie most condensed and perfect epitome of electric science." — Arehiteci. 

'* An excellent book for the practising cltctr'icuin." —English Mechanic. 
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Bruii Founders, &c. By V. S. MuTrnN, Dvil ond Mechanical Engineer, 
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PRACTICAL MECHANICS' WORKSHOP COMPANION. 

SdtMe^'inih nuRiJ'in»''fiblH oPp^a^Tcal Daw Mil cSait'd Rcsulls for 
FsciHlaling Mechnnical Opcmlioni. By WiniA.ii Teui-i-etiis, Auihor of 
"The EnpncCT'i Practical Aj,«5timi," &c, &c Scventwn.h Ediilon. Rti^d, 
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PLATING AND BOILER MAKINQ. 

A Practicti Handbook for Woikthop Opemrioni. By 
A.M.I.M.E. (■' Foreman Puirni Mdier'i, Aalhor of " 
3B0 pp. wUii 3)fl ElliuiraEiDDB. Crown flvo, cUali' 



PATTERN MAKING. 

A Praciico] TTBuise, embiacdug ibe Main TvpB of Engineccinj: Construclion. 
and including Gcariog, boih Hand and Mocfiine-mad*. EngiM Wort, ShcavH 
and PullEy-5, Pipc> and Columns, Screws, Machine Part9,>uinm and Cocks, 

metbods of «4timatiiie (h« Weirht of CastllteB ; lovhichis nddtd an Apwndur 
of Tables for Wock^un Reference.. B)- Joseph G. Horkkk, A.M.I.M.E. 
r Foreman PaHern Maker "}. Second Edition, Ihocougbly Reviwl and mucb 
EnJarged. Wiih 450 lIluBiraiJons. Crown Svo, doth .... 7/6 
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FIRES, FIRE-ENQINES, & FIRE BRIQADES. 

With a History of Firc-Engines, their Consmitlion, Use, nnd Manage, 
meni i Remarks on Fire-nroof lloildings, and the Preservation of Ufe from 
rire; Stalistio of the Fire Appliances in Engliib Towni: Foreign FiiB 
Syiiems ; Hints on Fire-Brigades, &c., &c By Chablks T. T. Young, CE. 
With lUnsiraiioos, st4 pp. Demy Svo, cloth £1 *■, 



MOTOR CAR<^ rOR COiHMON ROADS. 

By \ Memt In t C t , Author of "Modem 
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'-1-' V 1. .^ CimEi. Elci;lric Motor Carriages, 
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THE ENQINEER'S YEAR BOOK FOR 1897. 
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IRON AND STEEL. 

A Wor OTZ dry ary ffi Cojitdniiu leaitf, 
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CONDENSED MECHANICS. 

A Seleciion of FomiuiK, Rules. Tabis, and Daia for Ihc Use of EnginMring 
Sludanli, Science ClaHes. &c In aL-cordange wilh ihe Kequiremenla of Itw 
SciEHK and An Department. By W. G. Cbawfobd Hughes, A.M.I.CE. 
Crown SVD, cloth St/6 

THE SAFE USE OF STEAM. 

ContaininB E.ul« for Unptofeswonal Sleam Usei 
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ns on the best Methods of Hi 

Titi By Walter Jones. Second Editiaa. 
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PRACTICAL TUNNELLING 

ExplainiDE in detail Seiting-out the Win-k '5hafi-«inl<ing, and Heedlng-driving, 
Kanginf the Lines and Levelling undereiiiund, Suh-Kxcavacing, Timbering 
and tbeConslniclianaf IhcBrickwatkofTuiinel^, with Ihe smouni of Lahoir 
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THE WATER SUPPLY OF CITIES AND TOWNS. 

]!y William Hlmbeb, A, M. IniLC.E., and M.In«, M.E„ Amhor ofCatt 
nn.l Wtoushl Iron BriiiEc Cnnsiraction," &c., Se. lllaaniled with so Double 
FlntT!, I Sin^Le Plau, CaloDtEd FtoDlu|»cce, and upwudi of ija WoodcuB, 
and cDntaining 400 pp. of Tevt. Imp- 4ta, dtgaatly and subatuidally 
hoJf hound in morocco £0 Ba. 






RURAL WATER SUPPLY. 

A PructicaJ Handbook on Lhe Supplr of Water and Conumclion of Wmcr- 
iTOtks for small Countiy DiHricu. By Allan Greenwell, A.M.I.C.E., 
and W. T. Cuhhv. A.M.LC.E., F.G.S. Wiih lllu-slralions. Crown Bvo, 
ctoih. [/ml Fublitlud. BIO 

HYDRAULIC TABLES, CO-EPFICIENl'S, & FORMUL/C. 

For Finding ihe Discharge of Water from Orifice?- Notches, Wdrs, Pipes, and 
Rivers. With Nii.v F.jrrauls:, TM^^, and General Informntion on fciin-rall, 
Catch ment-Ba^in^ n-iirir...- S— .i-.- W-.-i- t,,,;,,.!.. r,„ T-..-,i, and Mill 

revised.wilh:„].l,i, " ' . , 1AI0 



HYDRAULIC MANUAL. 

Cansiiting of WoikinB Tables and Explanatocy Text. Intended as B Gmiiia in 
Hydraulic Caluulallons and Fiald Operslions. By Lowts D'A. Jacksoh, 
Author of "Aid to Hur\ey Practice," "Modem Metrology," &C. Fourth 
Ed^L" Enl i d L b wt. B loth teyO 



WATER ENGINEERINQ. 

A Practical TreatJu on the Mcasuremenl, BtorUE, ConvEVance, and Utitisa- 
tion of Waur for the Supply of Towns, for Mill Power, and fur olbii Purpais. 
By C Slagg, a. U. Iicsi. C.E. Second Edition. Crown 8vo, doch . ym 
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CIVIL ENGINEERING. SURyEYlNG. S^. ii 

MASONRY DAM5 from INCEPTION To COMPLETION. 

Including numerous Formula, Fuims (if SMtifi,:HlLon and Tender, Podtel 
Diajtiam of Foick,, &c. Foi the use of CivU and Mining Enrinccrs. By 
C. F. Cn^,•KT^EV, M. Insl.C.E. Evo, doth. [Juil PubSslud. B/O 

RIVER BARS. 

The Causes of iheir Formnlion, and their Trealment hy " Induced Tidal 
Scour/' with a DeH:ripiian of the Successful Reduction by ihi.'i Method of 
Ihe Bar at Dublin. »yt. J. Mann, Assist. Eng. to the Suhlfn Port and Vodni 
Board. Royal Svo, cloth 7/6 



MNEERINO, by D. KiNNEAK ClABK, M. lott.C.E., 
Aulhoraf>-Tram»ays:iheirConstnictionandWorking," Cr.Svo,cloth . 4/S 
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TRAMWAYS THEIR CONSTRUCTION AND WORKINQ. 

Embraong a Coaq) ehcnsive H :, oC) of he bjs em w th an e haustlve 
Analysis of the \ ar ous Modes of Tratuon nclud as Horx Powc 'itcun, 
Cable T set on Elecmc T action S. a Descnptlon of the \ anet es of 
RolUng Slotik and unplc Dc ails of Cos and Watlung ExpraiKS. New 
Edit on Thoroughly Revised and Intlud ng the Progress recently made in 
Tran way Constmclion &f^ &c By D K vnear Clakk M lust. CE. 
W Ih <«. Illu- a c.1. B k n /« /> 6 lAi f 28 O 
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Slonies. By Ghobge'w^UbT'lLV A.M.iVC- , , 

s of 330 Illoitrations. Fourth Edition, Revised and Enlarged. Including 
es of Natural Sines, Tangents, Secants, &<:. Ciown Svo, cloth 7/6 i or. 
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aoMOuy bymeiiuof SlraigblEdgeand Sei Square only; Levelling Wilb the 
Tbeodolile, Caiting-oul and Reducing Levels ti9 Dstum, and Plolling SEcIian) 
In Cbe ordinary manner : Setdng-oal Curves with ihe Tbeodolite by TWlgimtiEl 
\nglcE wid Mulni^ei wilh Rigbtand Lcfi hand REBdin^ of ihc Inanuneai 
Setung-Dut Curvti withoulXhetKlDliic on iheS^tcmorTimgenuol Angles by 
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LAND AND MARINE SURVEYING. 

In Reference to the Freparalion of Plans for Roat 
Rivers, Towns' Water Suppliei ; Docks and Uarl 
and Use of Siuveying InsiiumenB. By W. Davis 
Editiori, Revised, wiui AddirionH- Large trowq Svo, 
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PRINCIPLES AND PRACTICE OF LEVELLING. 

Showing iis Application to Pniposes of Railway and Civil Engineei 
ibe Constrnction of Roads; with Mr. Tbufohd's Rules for the sam 
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HANDY GENERAL EARTH-WORK TABLES. 

r.ivine the Contenls m Cubic Yards of Centre and Slopes of Cultinn and 
Embankments fiom 3 inches to Bo feet in Depth or Height, for use with cither 
66 feet Chain or joo fee, Chain. By J. rf. Watson Buck, M. tnst.CG. 
On a Sheel ituHinled in nlolh case. ijtui PablisJud. 3^ 
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EARTHWORK TABLES. 

Heighu DT Depths up la nn aver;uc of Bo feel. By joSBFH BboADB 
indFiiAN-tisCAHPiN, C,E. Crown Bvo, cloth 



MANUAL ON EARTHWORK. 

ByAlix. J. S. Gbaham, C.E. Willi numerous rHasmmj. Second Edidon. 



THE CONSTRUCTION OP LARGE TUNNEL SHAFTS. 

c, U.In».C.E.. 
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CAST & WROUGHT IRON BRIDGE CONSTRUCTION 

(A Complete and Praclical Treatise on), including Inn FoundMionj. In 
ThmPuB Tbcai ucai Practical and U acnp tie. iJyW AH MtlUBEB, 
A. M Inw C E and M n ME Th d Ed tevLied and mu h im- 
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QRAPHEC AND ANALYTIC STATICS. 

Ill ih'ir Pinctical Application to the Treaiinenl of StiESsea in R00&, S 

riTt^and'othS Fra^eS'l^ ByT"H™so" ^HAX, C,e" Conlau 
Dioirtans »jid Plates to Scale. With numerous Examples, many taken I 
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HANDY BOOK POR THE CALCULATION of STRAINS 

In GLrJcrs and Similar SiructurM and ihcir Sttfnph. Consisting of Fommte 

lion, &c. By Wiu.TAM HUHHER, ATMTinsLCKr&t^ifih ESftim. 
Crown Bvo, wilh nearly .00 Woodculs and 3 PlaKs. doth , . 7/6 

TRU5SES OF WOOD AND IRON. 

Practiol Applicatians of SdEncc in Deunrining the StreiiKE, Breaking 
Wciehis Sate Loada, Scantlinp;, and DelaiU qF Ccnturuction. With Camplslc 
Working l>Tawin£&- By William tiRiFFrTEr»T Surveyor, Assistant Masttr, 
Tnuimere School oT Scien« and Art. Oblong Bvo, clo^ . . 4J6 
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sEructlDnotroDfTniEKilhBI bo sEUdent ii«ij Ic IgnorviE nf TlrHC niBtEerv"— ^Vorrfi^/ f N^'Htf r- 

THE 5TRAIN5 ON STRUCTURES OP IRONWORK. 

With Practioil Remarks on Iron Construction. By F. W. Sheilds, M.I.CE. 
8vo, cloth SIO 

A TREATISE ON THE STRENGTH OF MATERIALS. 

Bridges, Kailways, Kc By Peteh lUaLUH'i F.R.S. Anew Edition, reviw] 
by hB Sons, p. W. Bablow, F.R.S., and W. H. Barlow, F.R.S. ; to whith 
an added, £jtperiinent& by HotiGEiNsaH, Faiebaiiin, and Kiukaldv ; and 
FonnubE lor calcalaltng Girden, ftc Arranged and Edited hyWu, Huubbi, 
A. M. Int. C.£. Demy Svo, vo pp., mtb ig large Plates and numeniiu 
Woodcuts, clmh 18/0 

STRENGTH OF CAST IRON AND OTHER METALS. 

ByTiioMAsTiiEtKOLD.C.E. Fifth Edition, includiogHouGKiKSUH's Eiperi- 
nienlal Kesiarcbet. Svo, cloth 1 2/0 

SAFE RAILWAY WORKING. 

A Treatise on Railway Accidents, their Cause and Prevention; with a De- 
scription of Moflern Appliances and Systems. ByCu^MEHT E. STRETTtm, 
C.E., Vice-Preident and Consulting Engineer, Amalgaauted SodeAy of 
Railway Servants. With Ilhuiratians and Coloured Pbtea. Ttuid Edidtn, 
Enlarged. Crown Svo, cloth 3/0 
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EXPANSION OF STRUCTURES BY HEAT. 

ByJoMNKEiLV, Ce., late of the Indian Public Works Depaitinent. Crovn 
Svo, cloth 3/a 

A TREATISE ON FIELD FORTIFICATION. 

The Attack of Fortresses, Military Mining, and Reconnoitring. By Pmfwer 
Colonel 1. S. Mauulav. Si»t!i Edition, crown Svo, with sepm ' ■ 
la Ptaui, cloth 
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THE POPULAR WORKS OF MICHAEL REYNOI 
LOCOMOTIVE ENGINE DRIVING. 

MiCHAliL KKVMuLCfi, Membflr of [he Socjeiy of Ebginsen, farmalv LocO' 
matin Intpecloi, L. B. K S. C. R, Ninth Edition. Indoding a Kev tu 
THE LocOHinivB Encinb. With lllnstrationM nod Portniii of Author. 
Crown Bvo, doth 4fB 
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THE MODEL LOCOMOTIVE ENGINEER, 

Fireman, and Englnc-Boy CompriMng a Historical Noticf of the Pionoer 
Locomolive Engines and their lnvenlor5. Uy Michael REVNOLD5. Second 
Edition, with Revised Appendii. With nunietous IllustialiiHis, and Pomnt 
of Gtorse Sti^heiuon. Crown Svo, dolh. [Jvtl Putlilhed. 4/6 

CONTINUOUS RAILWAV BRAKES. 

A Pnu:iical Trcaiix on the »>-ersl SvUenB !n Use in the Umted Klnsdnm : 
their Construizlion and Performance. With copjous IlJustrolioriond nnmetam 
Tables, By Michael Reynolds. Laige crown im, doth . . . S/O 

ENGINE-DRIVING LIFE. 

StiniTC a.i._.,.,„..= n...i l,,.:idents in the Lives of Locomotive Englne- 
Dri^,i-. I Ml ■ ■> .-. r,ra. Third Edition. CiownavD.doih .^/B 
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ITli.d Edition, Revised. Roj-al iSmo, strongly bound for pocVet iwar 31B 
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MARINE ENGINEERS' POCKET-BOOK. 

Coiuisting of luefiiL Tabin and Fonnnlie. By Frank Prdct 
Third Ediiion. Rcyid ^amoi kjuhcr, gill edges, with ^tmp . 

ELEMENTARY ENQINEERINQ. 



^ Mnnuil for Voir 



Murine Suryeyor, Hchie Kon) 



Mtial.s, Alloys, Strenglii of MRteiials, Con 



By John Sherhen 
Third Edition, smsll a 



PRACTICAL NAVIOATION. 

; tageiber with the nqviate Mathema 



the Woiking of Ihi 1 



aJ and Nauiicfl] Tahlos for 



MARINE ENOINEER'5 DRAWING-BOOK. 

LoCKTE, C.E,* Wiih'™p!^i^ Drawn to sUlt. Ro^^-JSftloS J 3(6 

THE ART AND SCIENCE OF SAILMAKING. 

By Samuel B, Sadi^k, Procticai Sulmaker, !aie in tbe crcplOTnienL of 
Messrs Rai»y and Lapthome, of Cowts and Gosporu With Places and 
otbet IllDsnuiaiis. Small 410, cloth 13/S 

giciurv. cutdqs Dutt ntrW. Koinkif . mdj^uriof. 11 Es copioiuly Uhmnled. and «1D Girm 4 fim- 
Tkite teit-twk and pitae.'^P^r/i^fiHH Times. 

wniMUw. The Bulled of wbich be f (DBta b a comffli^l oqe, Mr. SAcUcf is □ pnketlciitmlmakcr. 

trperEDlCD thLH ^^UDd ha hd& Ml Torth In thQ volumt twTare us.~^fHawMf^. 
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MINING AND METALLURGY. 



MINING AND METALLURGY, 










INFLAMMABLE GAS AND VAPOUR IN THE AIR 

F.I.C P^!°of OllniiS^^lht Univlraiy Coll«e, NoltLn 
"hapter on Thb DETHmoN AS " 




MACHINERY FOR METALLIFEROUS MINES. 

A Practical TrEalLte for Muude Ergineers, Meta]lurgi!ils, and Maii^ei' 

■•■ . By E. HSKHV Davieb, MTE., F.C.S. Crown Svo. 5S0 pp., V 

ds of 300 lUuniraiions, clolh. IJusI I'lihlnlicJ. IS 




METALLIFEROUS MINERALS AND MINlNa. 

ByD.C. DAViea.r.G.S,, Mining Engineer, &c,.Au>hot of "ATrealise on 
Shu and SlalE Qnanying." Fiftb Edition, thnrouahlv Revised and much 
EnlBTgcd by his Son, E. Hsnuv Davies, M.E., F.G.S. Witli about ied 
IlluMratlons. Crowa 9vg, cloth 1 2/0 

EARTHY AND OTHBR MINERALS AND MINING. 

By D. C. DflViBS, F.G.S., Amhor of " Melallifenjus MinemU,- &c. Thiid 
Edition, Revised and Enlarged by hU Son, E. Henrv Davieb, M.E., F.G.S. 

With about 100 Ulii^raiions. Crowa Svo, doth 12« 

.h.-™.^^. .nar™». P...e. i„ .,.^. „^^.^™..,-. 
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20 CROSBY LOCKWOOD &■ SON'S CATALOGUE. ■ 
BRITISH MINING. 

A Truiiv on ibc Hiuory, DiKOKry. Pn«ical DevdapmEnl, uid Fan 
Prospeis: of Maallifsoiu Iilinra bi the Unilal Klngrbim. By JtcaB 
Hunt, F-R.Sp» buc Kctpcr of Hinbig Rfconb. Upuvds df 050 pp., w 
lys tlliutruigpi. Secood Kditian, Revucd. Super-Toj'Bl Bvo. dolh £2 9 
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THE PROSPECTOR'S HANDBOOK. 

A Guiile for the Prospecloi uid Traveller in seuch of Mnal-Beuring or other 
VBliiablf Miners!!. By I. W. AnuasBOK, M.A. (Dunh.X F.R.G.S., Author 
al "Fiji and Hew CalediBiia." Seventh Edition, thoniiishly Revised and 
Diucb Enlarged. Small crown Svo, cloth, S^S \ w, leather, pocket-boalc form, 
with tuck. UhsI pHbtiskid. 4/e. 



NOTES AND FORMULA FOR MINING STUDENTS. 

ByJoMH Hhkman MaarVAij^.M.A., Certificated Collioy Manager, Professor 
of Mininsin the llurham College of Science, Neircastle-upDn'Txne. Third 
Edition, Revised and Enlarged. Snull cromi 8va. doth . 2/S 

THE MINER'S HANDBOOK. 

A Handy Book of Refereni:e on the -lubjects of Mineral Deponts, Minios 
Operations, Ore Dreeing, Sc. Foi the ITse of Stodenti and otters htenHted 
in Mining Matters By John Milke, F.R.S,, ProfessDr of Mining in the 
Imperial TJniveisity of Japan. Reused Edition. Fcap. 3fo, leather . T'S 



POCKET-BOOK for MINERS aad METALLURQISTS. 

Compritlng Rules, Formula:, Tsblo, and Notu for Use in Field and Office 
WorlT By F. Dakvbk Power, F.G.S., M.E. Fcap. Svo, leather . B/O 



MINERAL SURVEYOR and VALUER'S GUIDE. 

Compiisinz a Treatise on Improved Mining Surveying and the Valuation sT 
Mining Piopetties, with New Ttaverse Tables. By Wm. Lintbbn. Thiid 
EdItioD, E^ussd. i>mD,cloth am- 



^M MINING AND METALLURGY. 

THE COLLIERY MANAGER'S HANDBOOK. 

A Comprehensive Trealiae on the Laying-oul and WotVing of CoUini 
Designed as n Book of Reference for ColliciMmager?, and For^lhe Um of Ci 




COAL & IRON INDUSTRIES of the UNITED KINGDOM. 

Comprising a Descripiion of llie Coal Fields, and of the Principal Seams of 
Cool, with Returns of their Produce and its rHstribuiion, and Analyses of 
Special Varieties. .41so, an Account of the Ocmrrcnee of Iron Or^ in Veins o; 



COAL AND COAL MINING. 



ASBESTOS AND ASBESTIC. 



and Use. By Robert 

Cluh, Blacb Lake. C^ 
s. Demy flvo, cloth. [Juit 



.SUBTERRANEOUS SURVEYING 

(Elemcnlary and Practical Trcalise on), with ar 
By Thomas Fenwick, Surveyor of Mines, an. 



ORANITES AND OUR GRANITE INDUSTRIES. 

Bv-Gf^irof. F. Hahris. F.G.S., Membre de la . 
ilogy u Ihs Brikbtck Ir 



THE METALLUROy OF OOLD. 

Inducing Ihe Ptoccbca of CoiK:vnLfatiDh, ChloriDation, add I^tractiaii tyy 
Cyanide, and the Asanying, Melting, and RtBnine of Girid. Br M. Eissleu, 
Mining Engin™- »nd MMiiLniBi™rCli«nin, rorractiy Assislml Assaya oT the 
U.S. Mint, Son FnnciKO. Fourth Edilioii, EtiJirged. With about lytlllus- 
tTBtiona and numeroiu Folding Flotea and Worldng DiDwings. LiLrge cmwa 

svD, cloth. [juii pubiiikid. ia/o 

THE CYANIDE PROCESS OP OOLD EXTRACTION. 

Afri^'"^y''M. E\sf.ui9^1A.¥.T^tbar or'*Th^ltoBllu°gy of Go?d," &c 
With Diagrams and Woriilng Drowingt, Svo, oloth. [/ml PiiWii*<rf. 7(6 

miActlflii oCnld rrom 'nlUnEi.''— ^/^rfiur JeHrfal. 

THE METALLUROY OF SILVER. 

Otm. Including the Aisaying, Melline, and Refining of Silver Bullim. By 
M. EISSLEH, Author of ''The Met^urgj- of Gold," &c Third Edition. 
Cfo*n Bvo, doth 10/a 

" From ftnt ID l«t the boDli It ttlaroiiEhly MHjnd rLni^ TvHiil^e.'— CLi/rfrr7 If jMn/fBf- 

1HL HhlALLLROV 0\- AROFNTIPEROUS LEAD. 

ilver-Lcail Orea and the Relining of 

I.e- riou! Smelling Efilablishmenta and 

I e , and Plants in Europe alKl Altlericn. 

1 etaliurgyof Gold,"&c. Crown flvo- 
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METALLURGY OF IRON. 

By H. Bauekmac-, F.G.S., A.R.S.M. Sixth Edition, Re.ised and Enlaraed. 
rimcdolh S/O 

THE IRON ORES of QREAT BRITAIN and IRELAND. 

Their Mode of Occurrence, Age and Origin, and the Methods of Searching Toi 
and WorWino Tlteni, With a Notice of some of the Iron Ora of Spain. " - 
J. D.Kf-™ai.i,F.I;.S., Mining Engineer. Crowt, Bvo, cl«h . . 1C 
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ELECTRICITY. ELECTRICAL ENGINEERING. S-c. 

ELECTRICITY, ELECTRICAL . 
ENGINEERING, &c. 



SUBMARINE TELEGRAPHS. 

Thrir Hlsloiy, Conatmcdon, and Wgrlting. I!y Chasles BliK 
Super-royal Eva, aboui 6di> pp.. fully lllusuaieiL 
ITa SMbscfibirs be/orj publiailion, £a ai. tie/; a/lir public. 
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d Dala. By H. R, Ki 

M 'OfUll TeleEraphs, Author or 

Engineer's Ycai-Book," Sic 

™,«d w, ions. Wilh numerous Illu^ 

. BIO 



h/rliuic EIbt, J^lo glra'ffiraiiHot 



ELECTRIC LIQHT. 

Its Production (uid Usr 

By I. W. Urouhaht, C.E., Aulhor ol 
plaang," &C. Sinih Edition, carduJly 



;inhodyln^ Plain Directions for the Ttealnwnt c 

ilhOT of " Elocliic Light Fitting," iMiot - 
----- , with Additions an*. . 
[Jial Pnblisliid. 



DYNAMO CONSTRUCTION 

A Practical Han book h Use Euziime CDDUnictots and Electric 
in^Charge. Ed brjua g Fram work B dmg eM Magnet and Arm. 
M^ndme and (rro p g Compo di e & W h E ample of leadinj 
Eiwliih Ammcan and C £m Dynsnm and M ors. By j 
■Ah Eecm Lgh ' &c. Seco d Edition, Enli 
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ELECTRIC SHIP-LIOHTINO. 

A Handbook on Ifae Pnclical FittinE and Kunning of Sbips' Elidrica] PlonCS 
For Ihe Une of Shipowner! and Builders, Mkwc ElKtridaru, and SMgoiiie™ 
RngiDeers-Id-Clurgc. By J. W. UnQUHARr, CE. Witb BS Illuin^an^ 
Cro-™ Sto, c[olli 

SrranuMf. 

ELECTRIC LIGHT FOR COUNTRY HOUSES. J 

with Pulicuiars of the Cost of Plani and Working. By J. H. Knig^S 

ELEMEN' RINCIPLES OF ELECTRIC LIOHTINOJ 

ByAi, .FBELL SAINTON, Aisodale l.KE. Thiid Edition, Enlarnjl 

andF /iih ifi Illustraiiuns. Crown Svo, doth .... fW 

£^-?C ELECTRICITY AND MAQNETISAl. I 

D. Philii' Atkinson, .\.M., Pb.D., Author of "Elemenii of StatM 
EI«lridty,"Sc. Crown Svo, 417 Pp., ''iih uo llluwraljons, doth . 10« 

THE ELECTRIC TRANSFORMATION OF POWER. « 

Witb its Application by the Electric Motor, itiduding Electric RailwJ 
Constniclion. By P, Atkissi.n, A.M., Ph.D. With 96 Illuiuratio^l 
Crown a™, doth 7/9 

HOW TO MAKE A DYNAMO. J 

[1, I'. . - . . , ' Li:?:r a SmaTE Dynamo Id Pntduce ^^H 

I l-^jfth EdilioD, Revised and EDlaHEoaH 

\Just PnlOislud. 9^l 

cnrtlil.- .'I ^klLl And the uaua^ luufs to be ftuud In a3 

THE STUDENT'S TEXT-BOOK OF ELECTRICITY. I 

By H. M. NoAP, r.R.S, . .-t.per Edition. 650 pp., with 470 niuanuionj 



ARCHITECTURE. BUILDING. &v. 




CROSBY LOCKW'OOD &- SON'S CATAU 
THE LONDON BUILDING ACT, 1894. 

Introduciion, Notes, Caitt, Htid IrKJcii. By Alex. J. 
Ihc Inner Tiinple, iiiiiTistcr-aL-Law. Crown in, dsi 



THE DESIGN OP BUILDINGS. 

Being Elmitntory Nolt) an the Planning, Sanilalion, and Omamtniive 
Formntion of Strurturta, based cxi Modem Practice. Illu^lrated m(h h'ine 
roldinH PlflltH. By W. Wooulev. b™, cloih 6/0 

THE DECORATIVE PART of CIVIL ARCHITECTURE. 

By Sir William Chauhers. F.R.S. With PorltMl, lllmtrailons, Males, and 

RnEmHINATIOK nir GnKClAK ARCHITECT IRE, by JOSEPH GwiLT, F.S.A. 
Revised and Edited hj- W. H. I^IK, 66 Plates, 410, dali . . 21/0 

A HANDY BOOK OF VILLA ARCHITECTURE. 

Being a Series of Designs for Villo Residences in various Slj-les. With 
Outline Spedficiuions and Estimates. By C. WiCKES, .ArcUtal, Auibor of 
"The Spires and Towcis of England," ftc 6j PlaMi, 4to, hair-moTDCCo, ailt 
edges £1 11,. 6b. 



THE ARCHITECT'S OUIDE. 

BcinE a Teit.bcwli of Useful InformaliDn for Arehiteets, Engineers, Snrveyin, 
Conicacior.s Clerks of Works, &c., &s. By Fredehick Rooeks, Archilect, 
third Edition, Crown Svo, cloth 3/B 



ARCHITECTURAL PERSPECTIVE. 



The whole Cmrse and Operations of the Draughtsman in Drawing a LatH 
" :- ■ : 1. .-— Ill-— -J 1... - u.u: — m By F. O. 



Feigukdk. Second Edition, Enlarged. 

PRACTICAL RULES ON DRAWING. 

pvsE'!''?rphi;^, 410! w™f ""."""^ ^'"'^'"', '" *'^'"="f^- .^' ^^ym 

MEASURING AND VALUING ARTIFICER'S WORK. 

g'he Student's Guide to the Pranice of.) Cotiluning Direclions foi takina 
imensiouji, Abslractine tliE iiatne, and bringing the Qnantities into Bill, with 
Tallies of Constants for Valuadon of Labour, and for the Calcnlation of Area 
and Solidities. Originally edited by E. DoBSON, ArcbilecL Wilb Addilioiu 
by E, W, Tarm, H.A, Sixth Edition. With 8 Plates and 63 Woodcuts. 
Crcwn Bvo, cloth 7/6 



TECHNICAL GUIDE, MEASURER, and ESTIMATOR. 



Work in all the Building Trades, Qnnplete SpecilKationa for Hoiua, KatOs. 

and Drains, and an Easy "-' — ' -• -^ -■—-' >~ - <■ - t...^j^_ 

colleclivrfy. By ■ ~ "■ 



f Method of Estimating Che parts of a BuiUing- 
i^t-L.t. .=.j,_.__ iVaincoat-pocliet uk 



Eighth Edition. Waistcoat-pocket 




'URE. BUILDING. &t. 

CONSTRUCTIONAL IRON AND 5TBEL WORK. 

ks Applied la Public, Privale. and Donioik Ruildmgs. A Pranicnl 
for Archileca, Sludents nnd Builders. By F. Campin. Crown 6vo, 

drowEnEfL ThJ» pracHcIl buok may ba iwwp 

SPECIFICATIONS for PRACTICAL ARCHITECTURE. 

A Gnide [o the Architect, EngineeT, Surveyor, OEid Builder, Wilh an Euay 
on the Slniclun and Science of Modttn Building. Upon the Basis afihit 

added w by Fhedesick Rocekp' Archiifctr Third fedilion, Ril^edr^vo^ 
clolb '- — 

THE SCIENCE OP BUILDING. 

An Elenienlary Treatise on ihe Principles of Conarncdon. livE. Wvkdhjh 
Task, M.A., Architect. Third Edjtion, Revised and Enlsiged, with i 
Engtavinp. Fcap. flvo, clolh "■' 

THE HOUSE-OWNER'S ESTIMATOR. 

O, what win il Cost to Build, Alter, or Repair? A Price 

^D-TiHONVWiled )^ F. T. W. Mi'li.er"a.R.I.B.A. F. 
Crown BvD, doth 

A BOOK ON BUILDING. 

Ci«l and EcoleHBttkal, including Church Rest. .. . 

DoniEs and ibe Great Pyramid, Kc. ' By Sir EuuLHD Beckett, Bait., LL.D., 

F.R.A.S. Second Edit. Fcap. f 

SANITARY ARRANQEMeNT OF DWELLING-HOUSES. 

A Handbook fo. Householders and Owners of Houses. By A. J. WAu-ts- 
TAV1.EH, A.M.Inat.C.E. With inustrations. Crown Svo, ciMh . 2/B 

VENTILATION. 

A Teit-hook (0 the Practice of the Art of Ventilating Buildings. By W. P. 
BucHAK, R.P. i.ino, cloth *•'■■ 

PLUMBING. 

A Te«l-book to the Practice of the Art ot Craft of the Plumher. ByW, P. 
BUCHAN, R.P. Seventh Edition, Enlarged. Crown Bvo, cloth . . 3/S 

PRACTICAL GEOMETRY. 

E.W. ?^hn,M.a!, Ar^hiWcl. °8vo, cloth 1"' . . ' ?° . . O/O 

THE GEOMETRY OF COMPASSES. 

Or, Piohlem> Resolved by the mere Description of Circles and the use of 
CcJonred Diignmu and Symholt. By Ot.iver Bvhke. Cotocred Plates. 



CARPENTRY, TIMBER, &c. 



THE ELEMENTARY PRINCIPLES OF CARPENTRY. 

f_._™j&. ..l^?^ '^^" To »^ is add^ »n E^y on lli= NatSS 

.. wilh DMoipiions of the liindt of Wood med 

° "" '' '"iyfHOHAsTBBQGOLD.CE. 

n AppendiH of Spedmens of Variom Roofi of Iron and Sione, lUns- 
IraUd. ScvBnlh Edilian, lliDrDuehly Revised and considerabjy Enlaiged bv 
E. WVNDHAK Ta.sk, M.A., Aulhor of""'- -'- - -■^■■'■--~ - 
Wilh 6i Plalea, Portrul oftb, ' 



BuUi^d; also 



"The Sewn 



o, doth 



ibiy Enlarged 
f Building," . 



. asiS 



^OODWORKINQ MACHI^ERY 



SAW MILLS 






THE CARPENTER'S NEW GUIDE. 

Oc, Book of Unts for Caipeniers; coinpriiiiig a] 
eaeniial for acquiring a knowledge of Carpentry, 

r.S.A. Togeihir with Piaciical Rules on' Di 



A PRACTICAL TREATISE ON HANORAILINQ. 

Showing Newand Simple Alethods for Finding Ebe Pitch of ihe Flank, Drawiiic 
the Moulds, Bevellbg, Jolnring-up, ^d BquaiinE ihe Wreath. By GeoiccB 
C(ii.t.iN(i<i. Second Edkion, IteviKil 9t>d EniatEcd, to which is added 



CIRCULAR WORK IN CARPENTRY AND JOINERY. 

A Practical Tieaiise on Circolar Work of Single and Double Cui^ture. Br 
Reobge Cplungs. Wilh Diagrams. Second Edition, ismo. cloth . OIO 




CARPENTRY. TIMBER. <S-c. 
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DECORATIVE ARTS, &c. 



SCHOOL OF PAINTING FOR THE IMITATION OF 

WOODS AND MARBLES. 

As Tauehl and Ptodiwd by A. R. Van dbr Bmie nnd P. Van der Bukc, 
EKrEciwtDfihe Roiieidiun Piiniins InscltutiDn. Rnyal folia, tBl by ist in., 
lUuiLrued inlb >4 ruU-si» CDlour<:J Pliles ; bI» ii plain Plata, compming 
iSlFigmt S«ond uid CHoaper Edhjoa £1 11( 6d 



ELEMENTARY DECORATION. | 

A Guide lo the Simpler Forms of Everyday Art. Togethct with PRACTICAL I 
HOUSE DECORATION. By Jahes W. F»cev. Wiih numerous Illiin- 
IialLons, In Ont Vol., sLrongly h.-Of-bound .... , 5(0 

HOUSE PAINTING, GRAINING, MARBLING, and SIGN 

WRITINQ. 

A Ptsciical Manual of. Ey Ellis a. Davidson. S=vfnlh Edition. With 
Coloured Flues and Wood Engravings, ixmo, clolb boards . . . 6/0 



THE DECORATOR'S ASSISTANT. 

A Modem Guide fbr Uecoralive ArtL^Ls and Amateurs, Pe 
Gilder.4, Kc. Containing upwards of 6c» Receipis, Rules, ab^ ...ou «>»•>, 
with a varieiv orinfDrmatiDTifor General Work connected wiLii every Clnu of 
Inieriorand£xtFriorDecorationa,&c. Sixth Edition. ij:pp.,cr.8re . I/O 




MARBLE DECORATION 

And tbe Terminology of British and Foreign Marbles. A KandboiA lis 
Students. ByGEORCK H. Bt^iGROVE, Author of "SbruiDgand its Applica- 
tion," &c. With rf IllnMralions. Crown Bvo, cloth . , , .^m 



^V DECOHATIVE ARTS. S-c. 

DELAMOTTE'S WORKS ON ALPHABETS AND 
ILLUMINATION. 

ORNAMENTAL ALPHABETS, ANCIENT & MEDIAEVAL. 

Frgm the Eighth CenLury, with Numerals; including Golbic, Church-TcxI, 
laigc and ^mJl, German, Italiaa^ Arabe^ue, InitiolB fffl- lllumiDatioD, 
MonogrHins, Crosses, &c.f Sec, for ihe UK Di AitrhlleclurA] And EtigineetiAg 
Drau^tsmcn, Misfia] PaJnKTS. Masons^ Decorative Painrera, Lithographers, 
EneiavQS. Carmr?, Ac., &c. CoUeqln! and Engraved by F. Delamotte, and 
printed in CDLoars. Ne» and Chapa Edition. Royal Sva, oblong^ 
emamenul boanls S/6 

MODERN ALPHABETS, PLAIN AND ORNAMENTAL. 

Including German, Old Englisli, Saxon, Italic, Pcrsocctive, Greek, Hebrew, 
Csurt Hand, Engrossing, Tuscan, Riband, Gothic, Rustic, and Arabesque; 
with several Original Designs, and an Analysis of the Roman and Old English 
Alphabets, large and small, and Numerals, for the uie of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithocraphers, EngravHft, Carvert 
fie. Colleclnl and EnKiavcd l.y F. Delahotie, and printed in Colonts. 
New and CheapM Edition. Royal 5vn, oblong, urnamailal l.oardi, . 2/a 

JHEDI/EVAL ALPHABETS AND INITIALS FOR 

ILLUMINATORS. 

By F. G. Delakotte. Containing ii Plates and Illuminated Title, printed 
in Gold and Colours. With an Introdnction by J. Willis Brooks. Toutih 

A PH MbR or THF ART 0= ILLUMINATION. 

R limeniary Treati» on the An, Practical 

juples taken from Illuminated MSS., 

be 5 ■. '"^""J'''- ™ _ '^ 

TM BOOK OF DESIGN. 

ers, Monogram-^, Ornamental Borders, 

id Modem Alphabets, and National 

rTE. and printed in Colours. Oblong 

. . . . .1/6 

INSTRUCTIONS IN WOOD-CARVINQ FOR AMATEURS. 

With Hints on Design. By A Ladt. With lo Plates. New .-md Cheaper 
Edition. Crown 8vo, in emblematic wrapper 2/0 

La^^ ' peWicalioiL "—Alkinttnm- 

PAINTING POPULARLY EXPLAINED. 

By Thomas John Gullick, Painter, and John Timbs, r.S.A. Including 

Fresco, Oil, Mosaic, Water-Colour, Waier-Glam, Tempei-, 

Minialuce, Painting an Ivory, Vellum, Pottery, Enamel, Glasi, fie. Fiftl 

Edition. Crown SvQ, cloth 8/(! 

>,•' Adoptti as a Friu Booh at Soulk Kattinghm. 




CROSBY LOCKU-OOD ^ SON'S CATALOGUE. 
NATURAL SCIENCE, &c. 



ST\K K LF 

d ui h Coim Ml, By J. Ellato Cobb, F.R.A.S., 
M R. A. & A hor The b Inivene," "The ScenEiy of \3tc 
Heaveni^ &c WhjuMapii. Smal o. bih fi/O 






Identited^^^-SDAoifp^ Xt 



AN ASTR SSARV. 

Or D m With Tables of Data Md Liils 

R at Ohjecu. By J. Ellabd Oou, 

F R *.5 U vcne, ' &e. Small crown Svo, d«h. 

A u«< .U be^™ - ■>«ro,™„ =nrt -« 1. 1« dHplsed by 2S 

THE MICROSCOPE 

iLtConMructionand ManaEemeDl. tacludicE Tecbmque, Phoin-micraErxiilw, 
wid Ihc Paw and Future of the Micrucapc B)' Dr. Henri van Heurck. 

b^WYNNfi'^. Ba^ii, F.g!s. 4™w>, wiih"upwiiids"of™o WoodcnB, 
imp. evo. cloth . taiO 

PHOTO-MICROQRAPHY. 

[ty Dr. H. VAN Heubck. B:irtracI5d Trom lh« above Work. Royal fivci, with 

ASTRONOMY. 

By ibc lalE Rev. Rohekt Main, M.A., F.R.S. Thirf Edition, Revised by 
William Thvkne Lvkn, B.A., F.R.A.S., formerly of the ko^ Obiervotory, 
Greenwich, umo, dolb 2/5 

A MANUAL OF THE M0LLU5CA. 

A Treaiise ou Recent and Fossil Shells. By S. p. Wbhiwahu, A.L.S., 
F.G.S. With an Appends, on Recent and Fossil Comchologicaj. 
Discoveries, by Raj-ph Tate, A.L.S.. F.G.S. With 13 Plates and 
upwards of 301 Woodcuts. Repnut of Founh Edition (iSBoX Crown Bvs, 
/ot 7/8 

THE TWIN RECORDS OF CREATION. 

Or, Geology and Genesis, their Perftol Harmony and Wooiierliil Concord. 
By G. W. V. LE Vaux. Svo, doth s/Q 

dUcidljr Is 




^^ NATURAL SCIENCE. 6^. 

HANDBOOK OF MECHANICS 

ByDr Laboker. EnlatBcd and re wn.ten bj Bkkja.iin Ldewv, F.R.A.S. 
37=111^1 n r,.lF it 8;0 

HANUL' (P| 1 MMM ''^ I \ I ILS AND PNEUMATICS. 
I ] andEnlaiGEdbyBKNTAHiNLDEU'v, 
F R \ -, W ," II] r 3ns- P«.l BvD doth 6/0 

HANDBOOK OP HEAT. 

By Dr. L«>DNER. Edited and ™-wri It™ by Bekjamim Loewv, F.R.A.S.,gic. 
IT/ [Ihistralions. Pwt Svo, cloth O/O 

HANDBOOK OP OPTICS. 

ByDr.LAKDNBH. NewEdilion. EdilidhyT. Olvhh HABDtKG, B..4. Lond. 
Wkh ige Illustrations. Small Svd, 44S pp., cloltl BIO 

ELECTR CITY MAQNET SM AND ACOUSTICS. 

By OSTER, B.A., F.CS, With 

HANDBOOK OP N 

ByDr L R s«J an EdiisdbyEoB 

P.R A. Royal Dbacr Dry G ec Wlch. W th jE PlallH sni 



E AND ART 

m an ™snl'SMh"lj1ndinE ; or hand" 

■ £1 Ha. Bd. 
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CROSBY LOCKWOOD &■ SON'S CATAU 






CHEMICAL MANUFACTURES, 
CHEMISTRY, &c, 

WATER AND ITS PURIFICATION. 

A HBiulbook for ihe Um of Local Anthoricio, Saniiaiy Oflkers, and olh«9 
bitmaitd In Water Supply. By S. Ridkal, D.Sc. Lond„ F.IX:. Wiih 
numerals JUustnuiansUKfTBblu. Crown Gvo, cbth. Unit Publislitd. 7/6 

ENaiNEERINQ CHEMISTRY. 

A Practical Treati« far ihe Uw of Analylical ChemlsK, Eneineers, Iron 
MiLtlcrs^ Inui Founderv Students and othcrB- CompriHi^ Melhtwr^ of Analjr^^ 
and VaJuatioD of {he Principal Malerials itsed in Knnneering Workt viih 
nunicous Anslywi, Eiamplei and SuegEsligns. By H. J. Phillips, F.I.C, 
F.C.S. Sonmid l!:diUDii, Eolaietd. Crown Svo, tin pp, with IlluicnuiinLs 















I PrDpotiea Mannfact 

' e F in u es Smokd 

C. Onuulting emu 



lE CSi a Pr c^ A caloD. B M I 
and Metollurgical Chsnist. Second Edition, E 
MS. Ciown Svo, cloih. IJMSl FabUslud. 



Zt° 






DANQEROUS QOODS. 

Their Saurce.< and Propmies, Modes of Slor^e and Transport. With Notes 

™d RaihrayClaLifiMrioM Art's°^ParlLttiMiit, Sc. "A'cuide'for ihrBw^ 
Government and Railway OfGcia]^. Sleam&hip Owntts, Insurance Compmiie^ 
and Manufacturer^ and Vxis of Explosives and Dangerous Goods. By 
H. Joshua Phillij's, F.I.C, F.C.S. Crown Bvo, 37* pp., cloth . . OIO 






CHEMICAL MANUFACTURES. CHEMISTRY. &-c. 35 
"A"l'A" "F ''"F A' KAL' TRADE 

■ei i<£" 



THE BLOWPIPE In CHEMISTRY, MINERALOGY, and 

Conuiiiiing all known Methods of Anhydrons Analyas, many Woridng 
Examples, and Instruclions for Making Apparatna. By LiEaL-Colanel W. A. 
Ross, R.A., F.G.S. With i» lUusualians. Second Edition, EolarEed. 
Crown Bvo, cloth g/O 

COMMERCIAL HANDBOOK OF CHEMICAL ANALYSIS. 

Or, Practical Insnuctiiiiis fbi the DetetminatiLm of the Intrinuc or Csnuncrcial 
Vahie at Substasca u»d in Manubcturca, in Tisdei, and in the Ans. By 
A. NonHANiJv. Nrw Edition by H. M. Noad, Ph.D., F.R.S. Ciown Svo, 
<:l«h . 12/6 

THE MANUAL OF COLOURS AND DYE-WARES. 

Their Properties, Applications, Valualicma, Impurities and Sophistications. 
For th* Use of Dy^, Printers. Drysallers, Brokers, &c. By J. W. Slatek. 
Second Ediiion, Revised and greatly Enlaced. Crown Gvo, cloth . 7/6 

-^^^rn is QQ other wdA nhlch covers precisely the vme BiDUnH, To EEudenls preparing 
for Bxamiiuilloiis iD dyrid^ and priDdotf it «tD pro^'e esceedlnsly kisefuL"— CAfmAa^ ^Atf .^ 

A HANDY BOOK FOR BREWERS. 

Bung B Ptactical Guide to the Art of Brewing and Jllalling. Emhracing the 
ConcluHons of Modem Rciearch which bear upon the Practice of Brewing. 
By Herbbbt Edwakds Wsight, M,A. Second Edition, Enlaraed. Crown 
flvo, 53= pp., clolh. IJml PlMislcd. 12/6 



[ PUBLS; SOLID, LIQUID, AND GASEOUS. 

Their Analysis and Valuation. For the Use of Chemists and Engineers. 
H.J. PHiLure, F.CS., formerly Analytical and Consnlting Chemist ic 
G.EL Rtwy. Tidid Edition, Revi-sed and Enlarged. Crown Gvo, doth 
"Onsht tDlmveilsplnceln theiflbfliawnyoT- -- "■ 

^VHdDD 1 large sc.ife.^'—r4nmVa/ .VWbr. 
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CROSBY LOCKIVOOD 6- SONS CATALOGUE. ■ 
THE ARTISTS' MANUAL OF PIQMENTS. ■ 

■ ig ihcir CoropoMlioo, CoodilioBi of PennaoenCT. Nen-Pcnnanm.T, a4 
'UioBi ; tJfcca in CcmliiimioD iritti Euh Oftiei and wiih VebldB ; 
DOM Ktlinbk Ton, dT Purity. By H. C. Staniudl Thin] Edilim, 



A POCKET-BOOK OF MENSURATION AND QAUQINO. 

Conuining Tnbki. KuIb, and Mcmamndii for Rcrcnuc Dffimi lii.»rv 
Spirit Mcrglunii. &c. Ky }. TI. MA^T, IdIsdcI Kivcnut 



INDUSTRIAL ARTS. TRADES 
MANUFACTURES. 



1 



i« ^^f"* ^ *■*■ ^™'P™"'^JC'?' '^ Ucycle* faA tdwU lu Itr ■VJ<' 



MODERN CYCLES. 

A PntcUcal Hbidboalcoa tbeir Cabsuucdan And kcpoir. By A. J, WaUTS^ 
Tavlbk, A. M. Ind. C. E. Aiulw of " Rcfrinruing Micfaincrr, Kc With 
upwudi of JUS IlIiuumliiKiL Ctevn Bve, dotE. l/kll PubfUhid. 10/B 

coMlnicBimA-ICtiriBilf.' ' " ''* 

TEA PLANTING AND MANUFACTURE. 

(A Tcit Book of.) COmpriBng Chapuii on Ihc HiKonuid Dcvilopnwnl oT 
Ibc Indiulry, ifae Cidtivuieii of the Plwil, Ibt pRpHUHn of Ihc LuT lot iJh 
Muket. ihe Bouny und Cheraiun' of T«, dec Viib khbc Aouiidi of Ibc 
L>n •SccUne Labour tn T<s GHdsis in Aium and ctiewben. By Datid 
Clou, liie of Ihe Jokii Tea Cotninny, kz. With Pima and ixhtr lUium- 
l>on>. McdiutD Syo, doth. [JbsI PuMaltid. ISfO 

COTTON MANUFACTURE. 

A Manual of PracihAl Inttmclioii of rhe Procena of Opcnins-j Carding, 
CfHDhlng. Drawing, Doubling and Spnining of Cotlon. Ih> Mcthotit uf 
Dyeing, Re. For tho Um of Opsniivo, OverlookiR, vid ManufiKlurwu. 
By Jkh.n LiKTSir, Technical InKiucior, Petidlcton. Bvo, clolli . 7|B 



FLOUR MANUFACTURE. 




INDUSTRIAL AND USEFUL ARTS 

CEMENTS, PASTES, OLUES AND nr^VS. 



'rorSubi" By &. ('. - : 



l':.'ilcl%ilior 



THE ART OP SOAP-MAKINQ. 

A Pr9ciic;il Handbsck of Ihe Manufuclun of Hud Mid Soft Sopt, ToilU 
Sciaps, &<:. Including many Htvi ProceucL and a Cbaplci on tbe Reoovery of 
• ^l)":criTic Tram Wule Levy By Alx. Watt. Fifib Edition, RevUed, with 
jiti Ai'i>cTiai< an Modem CBndlemaking. Ciown Bvo, cloth . . TfS 



I 



PRACTICAL PAPER-MAKINQ. 

dfor Puiwr-MslicttnndOwncnandMsniinRiorPiiwr-Mllli. With 
l^cuLatfoni, &C. B^U. CLArFKi-r<>:<, Aiper-MiilHr. With Illu>- 



— By O. Cla>.«._ . 

UAboTu of Fibmi ftom Mlao-PtuHDgiHphs. Crown 9vo, dt 



K c:(q7 of ttOs IbOrVU^Iy f 



THE ART OF PAPER-MAKINO. 

A Practical HaiailoiA of Iht ManufKluti of Pamt fi , _., , 

Slnw, and aiher Fibrouft Matariai«. Including the ManufacJisreofPulpfrDin 
WixhI Fibre, with a DdcHpliDn of the Mnchtnny and Appliaii 
wliich an added Dclaili oTPnicKKi Tot Recovering Soda ^rotn V>i 
%AU!IlkHtiER WatTj Aulhoiof "Tbe Art orSoap-Maldng.- 



o, doth 



of Pulp In 



7te 



THE ART OF LEATHER MANUFACTURE. 

Being a Practical Handbooli, in which Ihe Ontallooa of Tannine, Cttrrvina, 
■nd l^caihcr Dnning are fully thscribed. and the PniKipIo of Tanning 
£iplDiiwl, and many Recent Pmceuen introduced ; as alia UMhodi foi the 
Eitimaiion oT Tannin, and a Descriplian of the Ait> of Glue Boiling, Gul 
r>ieMing. So. By Alkahuei Watt, Authoi of " Soap-Mali ing?' ic. 
Fourth Kdilion. Crown Svo. doth g/O 

THE ART OF BOOT AND SHOE MAKING. 

A Ptuiical Handbook, i^>cludin( Meaniieineni, Liul-Filting, Culling'Oul, 
OoMng and Making, with a llMCripliun of the most approved MacFiiner- 
EmpUiyed. By JnH.M B. I.ENu, late T^itoi of SI, CruAia, and Tki Bvel m 
Shvi-Maklr. <>tno.clol!i 3^ 



>. CUun, Solden, He, 



o UhTuI Folnluic, Tahl», ai 



CROSBY LOCKWOOD &■ SONS CATALOGUE 



WlbcSiudygrihcAn. ByW.N.Bnnrft 

MODBRN HOROLOaV, IN THEORY AND PRACTICE^ 

Tc»i«lM«lfiomlheFiTndiofClJHJBIl's Saunii«, «-Dircclw of lb» i 
of Horology ai Mujon, b>- luLtEN Tbikplin. F.R.A.S., BsiuicM ^ 
Mmufuclurer. Mid Eovi ahd fti<:<„ ir.A., A.-.-jy« in ih,: Rcjal Mini. 
Sc«l»y-<Wll Woodmis an.] T.i, -n ■■. CI ..,-.;.; C hi-- n.ii..- = 
Kdilion. Supa-ioyiiav.), il-i £2 2i ' -' n £2 



THE WATCH ADJUSTER'S MANUAL. 

A Pniclical Guide for the Wiuch nnd ChronomiKr i 
Sprinipng, Timing and AdjuslingfinliDchnHiiini, Puilioi 

THE WATCHMAKER'S HANDBOOK. 

■ anic^ Ani.^miiitaled°ftoni ifit 



nMildBi, 



tbe Allidl MEdunioT Ans. Tnuulalsl ftam itw French of ClADDni 
SAt-KiEK, nnd «iluE«l by Juuicn Tmrms. P.R.A.S., ud EmrAlU 
Ric>-,, M.A., Aunycrin Ihc Kd)^ Mini. Third Edition, tin, doth. WO' 

- ' ouiliM 111 .puif H ^iS. ShobTsc 




JEWELLER'S ASSISTANT IN WORKINQ IN OOLD. 

A Pririiod TrHid« for Mmim and Workmtn, Compiltd from (ht E«pmM« 
of Thim Y™*' Worltshop Praeiia.. By (iEtmon t. Gee, Auihu. of ■' The 
GoldHnilh'.H»ndl»oli,"ic Crown Bvo, dolh 7/8 



INDUSTRIAL AND USEFUL ARTS. 
ELECTROPLATINQ. 

A Fnctioa Handbook on ibt Dcpotition of Copper. Silver, NIcIifI, Gold, 
AlummLuni, Bnis., Ploiiniun. ftc &e. % J, W. Ui«}UH*ST, C,E. Tbinl 
Edition, Rcriicd. Ciown Brs, dolh 5/0 

ELECTROTVPING. 

TIk RnrDdiKtiiin and UqltipUcUHm of FrintinE Surbco and W«kt oT A _ 
bvitieElKiro-DEpuiiiiHKifMeiik. By J. W.Od^viiaiit.C.E. Crown Sve, I 
_Axb BIO- ] 

tJ'tofalcgertcifr. (hen IhnHi^ ihe HHUU iudcI bjr Bl«fMy|Hn. tb* ^ppqnius, qiuTlhc iW]hw1IIiv 

GOLDSMITH'S HANDBOOK. 

By George E. Gee, JeweIIci. &c. Fminb Ediliod. iinia, 

SILVERSMITH'S HANDBOOK. 

By Uni.m.E E. Gke, JcweUer, ftc. Third Ediiion. with numaoiis lllusi™. 
•,• TSt abevi (km luDfd togilMir, jlrwijly Aal/-ip«Bd, /riM 7i. 

SHEET METAL WORKER'S INSTRUCTOR. 

Cam(^«ine a Srlcdion of Gromeuical ProUlcmt and Pndical Rut«» fiv 
D«crihiiu> ibc Vuioua Pallerns Required by Ziuc, Shecl-lroa. Copper, end 
Tin-PbleVorliers. By Reuibn Henrv Warn. Nc» Edition. RevSii and 
groitly RnlaiKcd by TrsKrH U. UdiiMa, A.M.I. M.E. Crown iro. lu pp., 
with 430 Illuu^ion., cloih. Uu,l PMi.l,.d. il4 

BREAD A BISCUIT BAKER'S & SUQAR-BOILER'S 

A&SISTANT. 

[j:tluliiit> A Urge variety of Modern RFi:ipcs. With Remorki on the Art of 
!;r>^ji.|.rr.il,[n^. By RuBEiir Wells. TldiJEdiiion, Crowi. gvo, dolh . QIO 

PASTRYCOOK & CONFECTIONER'S GUIDE. 

Fur Hull:!!,, KeiuDtuiii, and lb< Trule in general, adapted alio for Funily 
Uk. By R. WELL-a, Author of " The Bind and BiKultB^er." Crown Bra, 
dutb 2/0 

ORNAMENTAL CONFECTIONERY. 

A Guide (or Balitn. ConFrciionen nod Putrycooki; indudine a nuiety of 
Modem Recipes, and Remailu on Decoialive and Coloured Wish. With tu 
CMginid Deugnt By RouiiT Wblli. Second Edition. Crown Svo , BIO 

THE MODERN FLOUR CONFECTIONER, WHOLESALE 

ft RETAIL. 

CantJiiniDEAlargeCallecIi«><irKcdl«rorCheapCaliei,IliKuil.->.ftc. With , 
remarks on Ibe Ingrcditnu U«d in their MMiufacture. By Rijuebt Welij, 
Amhoruf'TheBVesdand Bucuil HakcTi'&i:. Crown avo, doth . S/O { 
"Tlw-ork EiDr^c1eclde^yi'r'crlc^E:1urw:leT. Addhke^pcryrecEpeicaanllihadtcf 
wBtltb^r—Atrrli Srau» Dtily UalL 

LAUNDRY MANAGEMENT. 

A Handbook for Uh in Privaia and Public Laundrlu. By the Editoi it 1 
"TbeLaundry Journal."' Third Edition, Crown s™, doth . ~~" 

" Tlili t™li ilHBild Mftataly ox'm «< Iwdwradgm ''l3°„J;J^:i.7J75 — ;7" 
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HANDYB00K8 FOR HANDICRAFTS. 

IIV PAUL N. H.VSLUCK. 
Ediui of " Work ■' (Ne-SctitsX Autlor of " L^he Worli;' " Milling MacMnts," St 
Crown 8vd, 144 pp-^ c]«h, piice ee. each. 
U^-TlieHHAiiaviiaoicskavibaiiimlUnlosHpplyiKfoniuHiHtforVolucias. 
Ml I. KM-., aiul Ahateuu in Iht stv$ral Handictafts, « <h( actual fi&CTiciii/ 
('" WiiKkMiiir, awt arc inlndid to camvcy Vn plain ImgiLOgt Tbchkicm. KSow- 
..ei-.e Di lAi jcKfoJ CsAFTS. !ndtxribitigt)u pTOCB%atmploytd,and llamanif- 
lutein 6/ mattriat, workshop Urmi art ustd ; workshop praciia is ftdly eiplainii . 



THE PATT} I.N M AM kS HANDYBOOK. 






THE MODLI. i.MilM i:j(S HANDYBOOK. 

A Pi.Tui ■■ . ■ ■■■traclion of Model Steam EnginM. With 

..'i'(*^ii;:l:,- ';'■'■; ■''■ . ...ii.m^i^^'wi.i-.fi,;. - ■ tio 

THE CLOCK JOBBER'S HANDYBOOK. 

APracLical Manual on Clesning, RejiBirlng. and Adjisiing. With upwaid> uT 

THE CABINET MAKER'S HANDYBOOK. 

^P^ ;U onual vn v^ ^ ^™tSul^^,"^ ^TvO 

THE WOODWORKERS HANDYBOOK OF ALANUAL 

N STRUCT ON 

su th Too Msterisls, Appliances and PniccsiB 



ptet nstimknu."— £>^ViMr. 
tiperienct"— Aa£hp CMrotiM 




COMMERCE. COUNTING-HOUSE WORK. TABLES, ^c. 



f COMMERCE, COUNTING-HOUSE WORK, 
TABLES, &c. 



I LESSONS IN COMMERCE. 

By PnifusQT R. Gaubabo, af the Royal Hizh Commcrdi 

EdiMdundRtsTstdbyjAHEsGAUiT, P--'- "" 

Law in King'i College, London. Second 1 






riKd. Crow 



rXHE FOREIGN COMMERCIAL CORRESPONDENT. 

ids to Conunerual Correapondcn e n F e Liuieiiage& — EngLIsb, 
German ttul an and Eipun h By C SSAn k, Bakeb. Second 



(Pana) Crowi; 



4re 



CIH rs& PRACTICE. 

I ^ the Rating of 
\\orkahap Aclfl, &c,. 

h t d in ReviKd and Enlu^. 

. ■ eio 

F J-aetofy Accodiia. . The prlncEplB 
rdfll boot* h one wlUf h wb rhornuKVy 



MODERN METROLOGY 

\ Man 9l cif the Meincfll Un is 



n Lompared with IhoK 

t. ByCTH. DOWLING, 



THE IRON AND METAL TRADES' COMPANION. 

For Expeditiou&ry A&certaining the Value of any Goods bought or sold b^ 
Wutriit, from 11. pel c — — " ' '--■-- " ' 
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CROSBY LOCKWOOD &■ SONS CATALOGUE. 



NUMBER, WEIOHT, AND FRACTIONAL CALCULATOR. 

BVD, IQOOgly bound . IB'O 



cwt.p BuJ j£zo per Ion, oT Arty number of atiic 
Any nuiJilKt of cwts., cir*,, and Ibt^ from i c 
loiu, cwiB,. qrt., and ll».. froni 1 to 1,000 ti 
Fablic AccDununt. Third Edition, Riiviutd. 



THE WEIOHT CALCULATOR. 

Being n Scries of Tablu uonn s New and Compnthcnuvc Ptsi 

Prc^rewve RUes. fntm 1''. Eo ifiSf, per c*rL, and CDntainio^ 
ADiwcrt, wbidi, with Ihcir Combi n alio n* , coniUi^iag oT > 1 
(moHly to be perfonned at oEbt}, will asbrd an up^"' 
A>uw<l>>:<faew'ha)eb.ingcaJc^]k»di ' ' ' - ^^ 



oT »,* 



f^many uiode of mjng DiuzDufiEt, eitbcr in tbc Purchiuvai StieotGvtdKMDi 
the mctdod of cither Alltring ■ KaK of DiKounl, or Advancing a Price, 10 il 
[D prDducfl, by one operation, a lum that wij] Teaf!» any requiKd ^^t aftvr 
aUowiag one or more DiicouiiU : to which ue lulded Tablu of Profit a 
Advance froin i} 10 »o per cent.. Tables of DiKounl from i} 10 9H per ceat.. 
and Tabla of CommLwon, Sk.. IVom 1 to 10 per cent. By Hikiiv flAaiiiR, 






DIRECT CALCULATORS. 

ASetiuofTahlesand Ca]cuialiun> >^cd in Arrangement iDSniiihtK* 
of Particular Tnuia. By M. B. CiiTSWOITH. The Seiiel comprisn 
ditliiKt Books, at prices ranging from 2/6 to 10'6> {DettuloJ pioipeciiu 



TABLE5 OF WAGES. 



a Twagei 



IRON-PLATE WEIGHT TABLES. 

for Iron Shipbuilder:!, Engineer, and Iron Merchuti. Containing >hl 
Cnlculsied Weights of upward! of 150,000 different liiei of Iron Platei fiwn 
' r by 6 in. by } id. to 10 feet b\- ( feet by 1 in- Worked out on tlic Bass of 
s. to the square fool of Iran of 1 inch in tbickne». By H. BtRLIMSOH 
W. H. SiMPWm. 410. half-bound A1 Sa. 

XmATHEMATICAL TABLES (ACTUARIAL). 

\ Compriang Cammuiaiion and Conixnion Tables. Logariihmi, Colognrithim, 
^ Aniirugariihau and Reciptoealt. By I. W. Gobpok. Koyal Sva, mennlei] 
on duTva., in cloth caie. [/«r(>»WHiU. BIQ 



AGRICULTURE. FARMING. GARDENING. &-c. 43 

AGRICULTURE, FARMING, 
GARDENING, &c. 

KE COMPLETE QRAZIER AND FARMER'S AND 

CATTLE BREEDER'S ASSISTANT. 

I A CoApeudLum of Huj^bandn-. Originally Written by William Vouatt. 
Thitlttnlh Editian, entirely Bc-written, considerably Enlarged, and hrougbi 
up to the Present KequiremeDts of Agritsilniral Pracdce, by William 
F^AM, LL.D., Sti:vttilei:timr in Ibe DnivtrsiiyDr EdinbUTSh, Aultaor oT 
" Tho Elemcn f Aeri I " & Royal Svo 00 pn , with 
SDUsna, lanhanmelbcxi £1 6 



^ ^ 

KT 



S.-^w'l.Se'ii 



WH LIVE STOCK OF QREAT BRITAIN. 

BV ROBEKT Wallace, F.L.S., F.R.S.E., Kt, Ptofesaor of Agriculture and 
■anna Ecnnomy In the Univ=raiiy of Edintutgh. Third Edition, ihorouehly 
Sallied and mnaidembly Enlotged. With over i!o Phuloiypci of Ptiie 




44 CROSBY LOCKIVOOD &■ SON'S CATALOGUE. 

BRITIAH DAIRYINQ. 

A Hnndy Volume on the Work oTihe Dslry-FBTm. For (hi Use of Tei 
[nstiuction CluK-s Students In Agiicullaral CoIIcih and tbe Warklne 
Karmer. By Prof. J. P. Smtl.DoH. Wiih IlluMtBlionB. Stdond E 
RsvinBl. Crown avo, cloih. IJial Pabliilud. 



MUk, By foHK Olivkb, late 
Berkeley. With Colannd Plalu ar 

NOTE-BOOK OF AQRICULTURAL FACTS & FIOURE5 

FOR FAItMBR5 AND FARM STUDENTS. 

By Phimbosk McCoflNHiL, B.Sc, Fifth Edilion. Royal jimo, roan, rili 
edges, wilh bund 4/0 

IC SMALL FARMING 

d Cllon to Modem Fann 
I Aulhoi of "Oulluieior 



By K n and C ps FamuDe and Faminf 

Ec >e. ag m or Dauy, Pi^, and 

p '^ [L^™ d '" . ""■"■. 12/0 

FARM ENQINEERINQ The COMPLETE TEXT-BOOK of. 

Rt^"F ^cJwid'S^es Farm fluifd n^^ai- mp emenK an f^aehi^; 
JOHK ScottI^Io One Vol., 1,15a ppf, Sr-boand^witii'^r foo IliiismiioiH- 



THE FIELDS OF OREAT BRITAIN. 

A Teit-Book of AgricalLure. Adapted la Ihe Syllabus ol 
Ah Depanment. For Elemtntaty and Advanced Stnd 
Clements (Board of Trade). Second Edilion, Revised. 



TABLES and MEMORANDA for FARMERS, QRAZIERS, 

AQRICULTURAL 5TUDENT.S, AURVEVORS, LAND AGENTS. 
AUCTIONEERS, &c. 

By SiDNEv Fkahcis. Thinl 



' AGRICULTURE, FARMING. GARDENING. <2-e. 45 

THE ROTHAMSTED EXPERIMENTS AND THEIR 

PRACTICAL LE5SON5 FOR FARMERS. 

Pan I. Stock. Pari II. Cruhs. By C. T. R. TlPFEB. Crown Svo, dulh. 
[/«!( fKHisitd. 3/6 

FERTILISERS AND FEEDINQ STUFFS. 

A Handbook for the Praciical Farmer. By Bebvahd Dyek, D.Sc. (Lond.). 
Eilionr Revised. Crayn^i^'n^th. " "^ " '' Wl'P^^H'''"'- 1T0 

BEES FOR PLEASURE AND PROFIT. 
BOOK-KEEPING for FARMERS and ESTATE OWNERS. 

A Practiced Tteplix, prv^entine, in Three Plans, a Sy&tem adapted for all 
Classes of Farms. By luMNSuN M, WlKiDllAN, ChaiKTHl Accounlanl. 
Second Edition, Rensed. Crown 8va, dolh boards, 3/Q ; or, cloth Ijmp, 2/6 

WOODMAN'S YEARLY FARM ACCOUNT BOOK. 

Expenditure under each Department of Crcps, Lin Slock, Dairy, &c., S:c 
Wilh Valuation, Profit snd Loss Accoimt, and Balance Sheet al the End of ih. 
Yesr. ByJoHKsnN M. Woodman, Chartered Accountant. Second Edidon. 

Folij. half-hound 7/6 Atl. 

^rttKlmn. ""' "'""'° ^ * "" '"'""'* "^"^ " Moir^lebr. - 

THE FORCING QARDEN. 

Or, How to Gio* Eatly Fruits, Flowers and Vegetables. With Plans and 
Ei^timaiei for B<rildine Glasshouse, Pits and Frames. With lllusiraticnf. 



irable Additions, and nunier 



MULTUM-IN-PARVO QARDENING. 



Or, How to Make One Acre of Land produce £(00 a year, hy the Cuiti' 
of Fruits and V««ab!es ; also, How to Crow Flowers in Three Glass Hi 
so as to realise ^176 per annum clear Profit. By Sakuei. Wood, Aut 
"GoodGardening,''ac. Fifth and Cheaper Edition, Revised, with Addi 
Crown Bvo, sewol 






POTATOES; HOW TO GROW AND SHOW THEM. 

A Practical Guide to the Cultivation and General Ttealmenl of the Pi 
ByJ.PiKK. Crown Bvo 

IhARKET AND KITCHEN OARDENINO. 



CROSBY LOCKiVOOD «- SON'S CATALOGUE. 



AUCTIONEERING, VALUING. LAND 
SURVEYING. ESTATE AGENCY, &c. 

THE APPRAISER, AUCTIONEER, BROKER. HOUSE 

AND ESTATE AQENT AM> VALUER'S POCKET ASSISTANT. 

h^wui^^. Vduer, &^ *Sinh £jitkl^ R*-wHiii 
by C. NoRRis, Surv<q>or, Valua, &c. Royil jimo, cU 



iernHy, with pries (ai 

AUCTIONEERS: THEIR DUTIES AND LIABILITIES. 

A Manual DriiutiucLlonaiulCDDiiK] for iIie Yaune Auciioneer. By Ron 
. ..._.! ^____.„....i__ "- ■--jflnapaniyRe.wriHn,. u 



. Second EiUticn, RcvUed an 



„™™a.™.^.™™™.„.™.„™.-. "^ 



rzS»°:^pL 






TABLES FOR THE PURCHASINd OF ESTATES 1 

PReeHOLD, COPYHOLD, OR LEASEHOLD ; ANNUITIES, 
ADV0WSON5, &c 

And for the Kenowing of Leases held under Calhedrai Churches, CollegBr, 01 
" jod' " ' " ' and for Lives _; alw for 

ibles of Loganthms fur 
!y, Boount, nui|g 



M K Wughuar._ 

and Labour ; with Forms of TenanI>RighI Valualions, Lists of Local Agikiit 
Lural Customs, Stales of Caoipenaation under the Agricultural Holdings Act, 
&!., Sec. By Tom Bbight, Agricultural Surveyor. Second Edition, EalnnHil' 
Crown Svo, cloth 5/0 

POLE PLANTATIONS AND UNDERWOODS. 

A Praclical Handbook on Estimating the Cost of Forming, RenanUni, 
Improving,^ and Grabbing Plantarionj and Underwoods, their Valuatimft 



AUCTIONEERING. VALUING. LAND SURVEYING, &-e. 47 
THE LAND VALUER'S BEST ASSISTANT. 

Being Tables on a very much Improved Plan, for Calculating thi Value of 
E^t«. With Tables for redndng Scotth, In-h. nnd Frovinds! Cuhlomary 

RoyaJ 3Jnio, leather, elaatictanJ 4/0 

THE LAND IMPROVER'S POCKET-BOOK, 

telali^W the Permanent Immovemeiit of Land^Property. By TohnEwart, 
Survcynr. Second Edition, Revised. RoyaJ jjmo, obJong, leather . 4/0 

THE LAND VALUER'S COMPLETE POCKET-BOOK. 

Being the above Two Worlis bound together. Leather , . . . 7/6 

HANDBOOK OF HOUSE PROPERTY. 

Land, including the L^ 
II kinds of VflluBtion!, 
Idntions of Fme Ai 
Edition, Enlused, 



LAW AND MISCELLANEOUS. 

Uisl. By John 
B. juackte, reiiowoi [neinsurute or joumauits. trown ovo, cloth . 2/0 

HANDBOOK FOR SOLICITORS AND ENGINEERS 



I 



lOting Ptival 
n oTRflilwi 

By L. LiVINCSTOHE NLlCAl 

M. lo'L C. E, Bw), doth . 



CONCILIATION & ARBITRATION in LABOUR DISPUTES. 

A Hinocical Slwlch and Brief Statement of the Present Position of the 
Question at Home and Ahroad. By J. S. Jeans, Aothor ot " England's 
SiipRinacy," &c Crown 3vo, zoo pp., ctolh 2/6 

THE HEALTH OFFICER'S POCKET-BOOK. 

A Guide ID Sanitary Practice and Law. For Medical OfBcers of Health, 
Sanitary InMMClon;, Membet?^ of Sanitary Authorities, Re- By EtrwARn 
F. WitLOUUHBV, M.D.(Lond.), &e. Feap. 8vp, cloth .... 7/6 

' ■ to'iles^ned. !loM It pt 
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CROSBY LOCKIVOOD ^ SONS CATAl> 



y-fburth Edtthui, 



careliilly Rcvind. and including New Ac» DfParliaawni of laoS. 
the LatamoHiiu m Highaeyi A d. IS9S. annding tlii Ibu Ib micl 

Ihi Urn Malor Cart er Herultai Carriata : th$ FmaiKr Aa, , .... 

AgtiailtiiratKiUaAit.fi9e; IkiCoHciiia&HtAcl.fSSe; theTnukAct.TiX; 
ilu Light Ra6^M.n Aii.lSK: thi JudieittlTnalia Act, tsgti the yixaHoui 
ActiBHS Acl, ISSS: Iki Wild Birds PnUdiim Act. (KB; thi Limdei Cab 
Act, IHK. Sri. Judicial Diasiinis during Ihi year liajii also lum dulymltd. 
Crown avo, 750 pp. Price fl/S <BKved at evei 1— ^— " r..c_.._. 



""i/.™AS 



wiUbcfout 






intwimg h^^ H'-Kknv tt ttfiiyfir" ftdrets; aitd many trrsais Aon as mat 4 iiftrndifm 
atiiatr^iiUelnaa.maih'nUSftiaiiMnti/aHtKjtTilafftai uufiU tetk ^ n/irtiiafir 



LABOUR CONTRACTS. 

A Popular Handbook on the Law of Contracts for Works and Services. By 
DAvm GiBBOBB. Fourth Ediilon, with Appendix of StalutM by T. F. Uttlev, 
Solidior. F«p.Bvo,doth 3'S 

SUMMARY OF THE FACTORY AND WORKSHOP ACTS 



WHALE'S SERIES 

SCIENTIFIC AND TECHNICAL 

WORKS. 



" It is nol too much to say that no books have ever proved more 
popular with ot more useful lo young engineers and ollieis than ihe 
excellent treatises coiaprised in Wealu's Series."— Engineer. 



Jl Jlcln Classtto list. 




CROSBY LOCKWOOD AND SON, 

7, STATIONERS' HALL COURT, LONDON, E.G. 

1S97. 



3 weale's scientifio and technical sebtes. 

CIVIL ENGINEERING & SURVEYING. 

Civil En^inesrintf. 

By Hexuv Laiv. M. lia. C.E. Including > Tnwise aa Hvduuuc 
Ehgineeiiikc liy C. R. UuUHeu., M.l.C.E. Seventh EdElioD, levited, 
wiih Lahqe Aduitions b; D, K. Clark, M.I.aE. . . . 6/S 
Pion«ev Hntfinaarintf : 

A Tre>ti» on Ihe EnginHnng OpEntllom CDtmeclcd wltli Ihc Ssiilemenl of 
Wine L»nd( in Now CounirfcB. By Epwahu Dobsob, A.I.C.E. Wilh 
numerous Plutu. Seuud Edition 4/6 

boB Bridtfaa of Hodartita Span : 

Their Consimctinn and Erection. By Hamilton W. Fbndred. Wiih to 
lUu.«inuion! 210 

Iron {Xpplioation of) to the Conatruction of Bridges, 
Roofa, and other Worka. 

By Francis Cam^ih, C.E, Fou.tl, Edition 2/6 

Oonatruotional Iron and Steel Work, 

81 applifd to Public, Private, and Domestic Buildires. By Feancis 

Campin, C.E 3/8 

Tnbnlar and other Iron Girder Bridges. 

Describing tbe Brilnnnia and Cnnwiy Tubular Eridgu, By G. DnrsuALE 
Dehpsev, C.E, Fourth Edition 2/0 

Hatariala and Oonatpuotlon : 

A Theorclldnl and Practicnl Treati» on the Strains, Designing, and Errc 
tion of Wotles of Construction. By Fkancis Campin, C.E. . 3/0 

Sanitary Work in tbe Smaller Towns and In Villatfes. 

By Charles Slaco, Assoc. M. Insl. C.E. Seqond Edition , , 3/0 

BoadiB and Streets {Th« Oonstruotion of). 

In Two Pans: 1. Tub Abt nr Cdnbtbucting Cohhon Roabs, by H. 
Law, C.E., Revised by D. K. Clark, C.E. ; II. Rbceht Fbactice: In- 
cludUig Pavements of Wood, Asphalle, etc By D. K. Clark, C.E. 4/S 

Oaa Works (The Constrnctlon of). 

And the Manufai:ture and Distribution of Cod Gss. By S. Hughes, CE. 
Ro-wriiien by William Eicuauds, CE. Eighth Edition . . 6/6 

Water W^orka 

For the Supply of Cities and Towns. With a Description of the Principal 
Sahuel"hug'hhs! f"g.S,, cIL^E^aJged Edufon f '' T ° . ""'4^ 

The Power of Water, 

Asapplied todHve Flour Mills, and to give motion to Turbines and other 
Hydrostatic Engines, By Joseph Gltmk, F.R.S. New Edition . 2/0 

WellB and Well-Sinking. 

By John Geo. Swindsll, A. R. I, E, A,, and G.R.Bubnell.C.E, Revised 
Edition. WilhaNcwAppendiionlhcQualitiesofWater. IHliitrated 2/0 

The Drainage of Xiands, To^^b, and Buildintfa. 

By G. D, DEMPtlEV, C.E, Revised, with large Additions on Ree«l 
Practice, hyD.K. Cl.ABK,M.l.CE. Second Eition, corrected ". 4/S 

Hmbanking Landa from the Sea. 

Wilh Particulars ofaciua! Embitikmenis, So. By John Wiggins . 2/0 

The Blaating and Quarrying of Stone, 

For Building and other Purposes. S-i.h Remarks on the Blowing DP of 
Bridees. ByGen..SirJ,BuRG(,VNE,K.C.B T f/g 

Foondationa and Conarete Works. 



.h Edition 



By E, DoflsoN, H,R,LB.A. 



WEALR8 SCIENTIFIC AND TECHNICAI. SEBTEB. 



MECHANICAL ENGINEERING. 
The WorhmsLn's Hanual of Bngtaeerlng Dravintf. 

By John Mihton, Instructor in Engiii«rtae Droi«nB, Royal N.yJ 
Cu)ltgc, G>cen»idl. Scvoilh Edition. ;;«> Plates and CEigranis . 3/6 

Fada : SmIcI, Liquid, and OasaouB. 

Their Analysis and Valnaiion. For the Use oT Ch™ists and Eneioeeti. 
By H. J. Phillips, F.CS., fornierly Arilytical and Cnniuliing Chemist 
[o Ihe Great Eauem Riilwiy. Second EdiUon, Rtviicd . . . 2/0 

Fn«l, Itn CombnatloTi and Baonoiny. 

CcKuisling 1< an AbridsinEitt of " A Treatiir on the Combuslion at Coal und 
the Prevention of Smote," By C. W. WiLLiAMS, A.I.C.E. With Eilen- 
sive Additioni by D, K. Clauk, M. lust. CK Third Edition . 3/6 

Tha Bollai'niakar'B Aaaistant 

in Drawing, Tsmplaiing. (ad Calcutnling Boiler Wml., Re. By I. Cotiar- 
Nliv, Practical fioilennalier. Edited by D. R. Clakk, C.E. , 2/0 

Tha Boiler-Hakar'a Ready Beokoner, 

with Eiampld of Pisciical Geometry aud Tcinplaling for the Uh! or 

Platers, Smiths, and RivMers. By John Couhtkkv. Edited by D. K. 

ClaU, M.l.C.E. StcODd Edition, revised, with Additions . . 4/0 

'.' Til fmt iv» Wrrii in Omr ValuiHt, half-tmind, tutUUd '• The Boiler- 

KAKEI'S RkAHV-RmCMNBII ABD AsSlSTAMT.'' By J, CODHTNKV and 

D. K. Clakk. PHa 71. 

Bteam Bollara : 

Their CuBstructionibd Management. ByR.AiiMBTSONC.CE. liluttrated 
1/6 
Steam and Haohinery Hana^eroent. 

l!y'M.'poins'BALE,"ll"l'!"4t,'M.E.''°?''""™ anagemeo o K ne^ 

Steam and the Steam Engine, 

Stationary and Portable. Being an Enlension of the Treatise on the Steam 
EntfineofMr. J. Sewell. By D, K, Clabk, C.E. Third EUiti on 3/6 

The steam Entflne, 

PractlSil M^ ' By t'ba^TcK. ?" " ' T ." "^ T ."""^ \ /g 

The steam Bngiiie. 

By Dr. Labonrb. lllu«reled 1 /fi 

Ifooemotive Bnginee, 

By G. D. Dewf^ev, C.E. With large Additions treating of th» Modern 

Locomotive, hyD, K.Clabk, M, lust. C.E 3^ 

Looomotlva Bngine-Dpivin^. 

MiiiHAEL Uevnoli^s. Eii^hth Edition. 31. (i^. limp \ doth bonrds 4/S 
Stationary Entfine-Dpiving, 

A Practical Manual for Engineers in charge of Stationary Engines. By 
Miciinni. RnvNni.ns. Fourth Editifin. 31. W. limp; cloth biwrdi. 4^ 
The Smithy and Forge. 

Including the Farrier's Art and Coach Smithing. By W. J. E. Chahb. 

Second Edition, revised Oi« 

Modern Workehop PrBctiee, 

D^.edHm's .M° chines!' BridB's,^ Ship. tpuiidka" &c."""By }. 



id Locomotive Eneinei, Floating Docki, 



— . 3/e 

Heohanioal Engineering. 

M°a'^&nen? Mechani^'Manipidatfon, Manffacinre of 'lhe°SMm Eneiu, 
°- ^PkancisCamfik, C.E, Third Edition .... 2/B 

jr <he Eieculion of vations Worln in Iron in ths 
dBoito-Vard. By FramcibCamhk, C.E. 3/0 



Details of Haohinery. 



WBALE S SCLENTIPIC AND TECHNICAL SEKIB8. 
Elementary Engineering : 

A MarrKjil Tcr Vnung MnriliEXdEinecl? and AppleDCL-e^ Id the For 

Power In Hotian. 

n. Toothed- Wheel Geari"„, „ 

UK.C.E. ThiiiJEdiii 



Lhed-WheeL Gearing, Lone and Short DHvide 

■-■■i[on2;i3 



Iron and Heat, 

Eihiludng the Principles concerned Iti the CDDsirunioD oC tron Be; 
PiUars, and Girders. By J. Abmoub, CE. : 

Praatioal H eofaaiileni. 

And Machmi Tooit. By T. Bakhh, C,E. With Remarks on Tools 
Machinery, by J. NASH«-a,C.E J 

MaohajiiaB : 

BeiDR a concise Expositiaa of the General Principlesof Mechanical Scie 
and .heir ApnlicalionB. By Chaki-KS ToMUNaoN, F.R.3. . . ■ 

OraAes (The Construction of). 



NAVIGATION, SHIPBUILDING, ETC. 
Tbe Ballor'a Sea Book; 

Wilh"n'ij'^er™s WMd™u"and"'lS!oijr'eJ ^01^^ Neiv^^a^nTenl arced 

Edition. By W. H. RossEK 2/S 

PraotioaJ Navigation. 

OwBUiing of The Sailoh's Sea-Bqok, by Iambs Greknwoou and W. H. 
RossER : toeether with Mathematical and Nautical Tables for the Working 
of the Ptohlen.'i, by Hknbv Law CE., and Prof. J. R. Vqung . J/O 

l(RTl£ation and Nautioal ABtronomy, 

In Theory and PiBclice. By Prof. J. R. YouNQ. Hew Edition. 2/6 

Hatfaematloal Tables, 

For TTiaonooielrical, Astronomical, and Nautical Calcnialions ; to which i> 
preiiKed a Treatise on LoEarithm.^. By H, Law, aE. Together with & 
Series of Tal.lei for Navisatioo and Nautical Asironomy. By Professor T. 
R. Young. New Edition 4/6 

Hasting, Haat-Haking, and Rigging of Ships. 

Also Tables of Spais, Rigging, Blocks ; Chain, Wire, and Hemp Ropes, 
(tc., relative toeveryclassSyessels. By RoBEBT KiPHHG, N.A. . 2/0 " 

Bails and SaU-Haking. 

With DraUKbtiiig, and lEe Centre of Eifon of the Sails. By Rodeht 
Kll-PtKG, N.A 2/6 

Marine Engines and Steant Vessels. 

By H. MUBRAV, C.E. Eighth Edition, thoroughly Revised, vrilh Addi- 
tions by the Author and by GitORGB Carlisle, C.E. . . . 4,/S 

Iiwn Ship-Building. 

W!tb>ractical E'amples. By JoiiK GRANTHAM. FinhEdiliuQ . 4/0 

Sf aval Arohlteoture : 

An ExpO'^ition of Elementary Principles. By Jauks Peake . . 3/S 

BUps for Ocean and Rlvep Seryioe, 

Principles of tbe ConstrUcUoE of. By UaKON A. SDMUER7ELDT . 1/6 

Atlas of Engravings 

To lllmlrate the above. Twelvelarge folding Plaits, Royal4to,doth 7/6 
Vhe Forms of Ships and Boats. 

^('odeb .'■""""■ .'""! -/""■;"■"" ■^'" """l^™ ttltrations^aji^ 



ARCHITECTURE AND THE 

BUILDING ARTS. 
ConatruotionaJ Iron and Btael Wopk, 



Building Eatates: 

iuELMd.^Tly F. MmtiIak'd.' S«ond Edition, r" vised - 2/0 

The Bcienoe of Building : 

HJ.M Tabn, M.A. Lond. Third Edinon, revised and nnisreed . 3/6 

The Art of Building: 

General Prin<.i|.lc^ nt ConMraclinn. Stiength, BndUw of MUerlEji, Working 
Drawings FiiKdicatiOTs. «c. By Edwaku DuflsoN, M.R.l.B.A. . 2/0 

A Book on Building, 

Civil and Kcclesiastical. By Sir Edmund Beciiktt, Q.C. (Lord GniM- 
TlluklE). S«:wJ Ediliwi A/6 

D welling- Houaea (Tlie Erection of), 

"" 'i«donfQiia'iilEKs.KodErnm^°Bxs!H°BBmKS,^rdiite^ '2/8 



n Etntioimc CM- 
. . ■ 2/0 



Clotti^e Building. 

Aooustioa in Relation to Arohiteoture and Building: 

fcswr T"RoGBn"smTH!'^.R.I,1l.A° NTw^diti'o"rRfviUd"f^ .''1/6 

The Budimenta of Practical Bricklaying. 

Onfral PriLciples of Bricklaying ; Arch Drawing, Cutdne, and Selling ; 
foiniinE : Pavin),, Tiling, &C. Sy Adam Hammond. Wrih 63 Woodcua 
1/6 



Brickwork : 



llcnl Ttealiw, tmbodying It* GHltral and H^her Prindpiej 

Brioka and Tiles, 



in Hie ManuiacIUrenf 1 cantaiaingan Ouilineaf Ik 
ling. By li. DoBBON, M.fLl.KA. Additions b; 






The Practical Brick and Tile Book. 

ComprL.ing: BmcK «Hn Tti "" - -- 

/;o pp. »iih 17a lllustntioiis 

Carpentry and Joinery. 

THKELEKKNTAHVPBIKClPLeSOIrCAIlPKHTKV. Chiefly CO 

SiandBjdWorkof Thomas Tkedcold,C.E With Addition 
[>« FoiNKRv, by E. W. Tark, M.A. Fifth Edidon, Eevis. 

Carpentry and Joinery— Atlaa 

DumptivD Lctlerj^'^'"'""'^"'' 



weale's scientific and technical 81 
A PrOiatioal Treatise on Handrailintf; 

£hDwinE New snd Simple MilhDds. By Geo. CoLLiNcs. Second Edi lie 

Revisfd, illdudingflTHKAIISE DN ST*l>BtriLDING. Wi.hPlMS 

Olroular Work In Carpentry and Joinery. 

A PracUoJ Troiiiw cm Cireulai Work of Single and Double C 
By GEonas COLLIHOS. Second Edition 

Koof Carpentry: 



The Construotion of Roofn of Wood and Iron; 

Dednced chiedy from the Wcilis ot Robiain, Tredeald, and Huinber. By 
E. Wyndham Tabn, M.A.. ArchiiKL Second Edition, reviled . I/O , 

Tlie Joints Hade and Osed by Buiidere. 



Plumbing: 

A Tcil-Boofc lo Ihe Practice of the An or Craft of thi 

Ventilation : 

The Praotioal Plaaterer: 

House Painting, Graining, Marbling, ft Sign IBTriting. 




ig. Marbling 

Drawing, and a C 



:fulRecBpls. 
■ 5^0 





n, CKlai^ed, hy Elu»A. DaviDSDN. Witli Colound Piatci . 3/0 


ilementa 


icdtoDwtningHouws.&c. By JahbsW. Facet. Illusualed 210 


>Taotloal 

Apan 


House Decoration. 

eiiu,nDdlhe PnncipiesofDecoriilive Deijgn. ByjAHEsW. Facev. 


*.• 7-*i A./ 



'Harming and Ventilation 

or Domeslic and Public Buildings, Mines, Lighlhousei, Ships, Sic. B» 
Charles Tohlinson, F.R.S 3/0 

Portland Cement for Users. 

By Hbmiv TmI/.. A.m. Inst. C.E. Ihird Edition, Corrected . 2/0 

Kilmes, Cements, Mortars, Conoretes, Mastics, Plas- 
tering, &c. 

By G. R. Ili'BSEU., C.E. Tliineenih Edition .1/6 



W£ALe's scientific and technical e 
HasonFT and Stonc-Onttlntf. 

The Principle! of Ma'M.lc ProiKiion and ItKir ippUcMioB to Conslniction. 
By EnmuD D^Il^io«. M.R.I, B.A a/6 

Arches, Piers, Butti-eases, fto. : 

E.pi^rmcnlal E.-4a>-5 ou Iht Principles of Cmslruclinn . By W. Bljinu. 
1/6 

Quantities and HeasurementB, 

]|> Brickl.iyMs'. Mason!-. PJnslerers' Plambtrs-, PuLiiMts', Pi^perliangeri'. 
GildiMs', Snii.hs', Caii«mMs'iindJomui'Wi.rli. EyA. C. Bkatdh 1/6 

The Complet* Maanp«r: 

Setting forlh the MeBiurrmEnl af Baardl, Glus, Timbcrand Slonc. By R. 

HoRTON. Fifth Edition 4/0 

*,' TIU alwr, itnmgtji tamii in ItatAir, fria 51. 
lAgtit'. 

Ad Introduction 10 Ihe Science of Opiica. Designed for the Use of Studcou 

iMH'TA>N,'M!'A.,''^thor'S'"The°SduM;eofBui'lding,-S!c . '. 1/6 

Hints to Tonng Arahltsots. 

lly r,t:niic^E Wii^htwick. Architect. Fiflh Edilign, revised niid enlarged 
byG. HusKiasoM CuiLLAUHE, Archiiecl 3/6 

Arohiteotiu'e— Orders : 

Tilt Orders and their itrthelio Prindplei. By W. H. Lebds. Illustraied. 
1/S 

Arahlteoture— Btylea : 

Tht Hisioiy and Dwcf iption of the Styles of Aichiteclu™ of Various 
F.Ti.bIa. ""mnilral^ '" . .° T™" . " . ' .^ .' . " . 210 

Arohlteoture — Design : 

The PriiiciplH of Design in Architecture, u deducibic frou Nature ud 
eiemplUiedb the WorlTs of the Greet and Gothic Archilecls. By Kotr. 

I,ist.-Y Gakbett, Atchiloct llJusttaied 2/6 

•.• Tir tkrre freerdiag IVorki iK_ Out AoHdlsllu Fn/., half toitud, CHlitUd 

PerspeotivA for Beginners. 

Hy^EORGBpVNK " .'" ."" . *"/"*" '^ « ""=1 j^'^^-j^g 

ArohltetitDral Hodellintf in Paper. 

P.y T. A. KICHAKIISON. Wiih IllnsiK^uona, engraved by O. JB»1TT 1/6 

Glass staining, and the Art of Painting on Glass. 

From Ihc Ccrman of Dr. GE.SSERT and Eutanuel Ottd Fbomdbhg. With 
anAppendiion The Akt OF EnAMELLIWC 2/6 

Vitruvlus— The Arotaitaoture of. 

In Ten Books. Translated from tlie Latin by Josbi-h Cwilt, F.S.A., 

F.R.A.S, WilhujPlates O/Q 

N. B.~Thii is tie ohIji Edithn ^^Vitrdvius frxurai/t a/ a madtttUt frke. 
Oreoian Arohlteoture, 

An Inqairy into the PKnciplei of Beauty in. With an Hi<lDriciil View of (lie 
Rise and Progresa of the Alt in Greece. By 1) - - - ■ 






vkh/. » 



J.E3 SOlBHTtFlO AND TEOHNIOAL £ 



INDUSTRIAL AND USEFUL ARTS. 
CamentB, Pastes, Gluaa, and Ouma. 

AgBlullnanH r^ulred for W^l:"hop)"LalSniui^^ '""office U^.'^With 
upwards oFq™ Recipes MdForoiuliC. Hy H. C, Stanhagk . . 2/0 

Clacks and Watches, and Bells, 

A RuJimenUrv Tmlke on. By Sir Eduuhu BKfKSTT, Q.C. (Ltail 
GrihthorpeJ. SevenihEdii™ 4/S 

The Goldsmith's Handbook. 

cSliurinsf Collculta ™an'd Rifining, Kkovbt o?W^le, SoIdHS, En.Blols," 
&c, &c. ByOKiKGit E. Gkk. fWEdilion.enlarE'd. . . 3/0- 
Tha Silsersmltli'B Handbook, 

On Ihc mmc plBi ai IhE UuLUSMiTH's Hanhboqu. By GEonaE E, Gbe. 

S«ond Edition, R.^vi»d 3/0 

*,' Thr iotl two Warts, in One katdsemi Vst., hiUfJnuiid, ^I. 

The Hall-Harking of Jewallery. 

Comprising an accounl of flJl Ihc diffcninl Away Tovmj of iha Oniled 
Kingdom ; M^lh the Stamps and Laws relatine lo tlie Standards and Hall- 
Marks at the various Assay OmcH. By Ghokoh E. Gkb . 3/0 

Praotloal Organ Building. 

ByW. E. UtcKsoN, M.A- Second Ediuoii,Reyised, wjih Additions 2/6 

GcMMili-BuUdingi 

A Fmctical Tceatise. By James W. BuRcitss. With j? UluUndons 2/6 

The Brass Foundap'a Manual : 

Initmciions for ModclUtig. Pattern Making, Moulding, Turning, ftc By 
W. Graham 2/0 

The Sheet-Matal Worker's Golde. 

46Diaetams. By W. J. E, Crahe.' Second Editton, Kvised . ' 1 /6 

Bawlng HaohiDery: 

Ita CoHstnictiDn, History, Sc. With Full TochtiicaJ Directions for Adjual- 

o- «£<?'■"•"""""'•" ^'° 

A Practical Handbook. By John Black. Second EdiUos, Enlarsed. 
With iio liJBsttations 2/6 

Oonstroction of Door Iiochs. 

Fiom the Papers of A. C. Hobbs. Ediled by Charles Tohliksoh, F.R.S. 

The Hodel Xiooomotlve Bngineer, Fireman, and 
Engine-Boy. 

ComprLJeg an Histotica! Notice of the Pioneer l^oouaotive Engines and 
ttair Inv-rntore. By M i en abl Reynolds. Second Edition. With 

The Art at Letter Painting ma^ Basy. 

ByJ. G. Badehocii. With 13 full-page Engtavings of Examples . J/6 
The Art of Boot and Shoemaking. 

JoH«l)KUPOHuLENr"'wiihnuoi«o.^lllafmlions. rS^dEdilion 2/0 
Hechanioal Dentistry: 

A Practical Treatise on the Constmction of the Varioas Kinds nf Artificial 
Dentures. By Charles HuNTEH. lliiid Edition, nvised . . 3/0 

IVood Engraving: 

A Practical and Easy Intfodiiction to Ihe Art. By W. N, Baown . 1/6 

E^aundry Management. 

A Handbook for Use in PrivUe and Public Laundries, Including Accounts 
of Modem Machinery and Appliances. By the EDtTOH of " The Laundry 
Jouiffiil." Withnutueiouildu^ualioDS. Second EdilioD . . 2/0 



WBALE'S BOIENTIFIC AND TECHNICAL SEEIE8. 

AGRICULTURE, GARDENING, ETC. 
Draining and Embanking: 

A l-ra.;lical TrailL^, By Prof, JaHS Scott. Wnh 6S lllu5l7adoDS t/f 

Irrigation and Water Supply: 



»!, Sewn 



Farm Roada, Fanoas, and Qates: 



I'Xn 



By Prof. JOH 



Farm Bnildlnga: 

thdr AmmgooiEnl and CcnEtiuUion, with Plani and KsIiniLites. Bv Prof. 
John Scott. WiOi .=s llluslnilioin 2/0 

Barn Implementa and Haohlnas : 



Eye, 



■ J- ; 



Field tmnlenientB and HaoUnes: 

Managoncni, &c By Prof. John Scott. W 
A^loulturaJ Bnrseyln^: 

Farm Engineering. 

By PiuTossor JOHH ScoIT. Compiiaing iSe ab 



. . 12/0 

urm; Stock; Contracl Work; 



Outlines of Landed BstatoB Managament. 



SoUb, Hanures, and Gropa. 

{Vol. I. Outlines of Modebn Fahhing.) By R. Scott Buhm . 2/0 
Farming and Farming Eoononty. 

(Vol. I[. OuTLlrJK.s or Mouk»n Fahminq,) By R. ScoT-r BusN 3/0 

Btook : Cattle, Sheep, and Horses. 
Dairy, Pigs, and Poultry. 

(Vol. IV. Outlines o, MnoP.BN FA«Hl«t:.) By R. Scott Bush 2/0 

0tilizatIoa of Se'mage, Irrigation, and Beolamation 
of Waste Land. 
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Book-kaepini; for FaFmera and ESstate Ownera. 

A Pratricil Trcalisc, preitntinK. in 1kl=c Pbns, a SysKm adapltll for al! 
daises of Fattni. By J. M. Woodman. Third EJiiion. reviMd . 2/6 

Heady BeokoneF for the Admeasurement of IJand. 

Hillep's, Com Herohant's, and Farmep'B Ready 
ReokoneF. 

Second EdiNon. rEvised, with a Price list at MaScra riaur MiU Machinery 
hyW, S. L1..ITON, C.E 2/0 

Iba Hay and Stra^ Heasureir. 

Ntw Tables for the U!f of Auclioi1«r<, Va]Lie«, Farmtr^, May and Slra» 
neal«5, Sc. By John Steele 2/0 

Seat Produotion. 

A Manual for Producen, Dialiihulors, aud Consumers of Butchers' Mut. 
By John Ewart 2/6 

Sheep: 

Thf History, Slraclure. Economy, and Diaaases of. By W. C. SraoNKH, 
M.R.V.S. Fiflh Edition, wilh fine EngrayinE'^ 3/6 

Market and Kitohen Gardening. 

By C. W. Shaw, late Editor of " Gardeinng Illostraled " . . . 3/0 

Kitchen Gardening Hade Easy. 

Showing the be.I oceans of CoUivaling every known Vegelallle ud Herb, 
fie, with directions for managcmenl all the year round. By GBOllGB M. F. 
Glenny. Illustrated 1/6 

Cottage Gardening: 

Or Flo»ets, FruJ.*, ind Vegetables for Small Gardens. By E. HouUAV, 
1/6 
Garden Reoeipts. 

Edited by Chahi.es W. Qu.N t /6 

Fruit Trees, 

The Sdcnlilic and Piolitahle Culture of. Ptom the Prepch of M. Du 
BRitiiit. Fourth Edition, taiefully Revised by Geohce Glekbv. With 
187 Woodduta 3/6 

Tfaa Tree Planter and Plant Propagator ; 

With DUmerotil JlluJliations of Grafting, Layeitag, Budding, Inpleinellls, 
Hou-HC. Pits, &c. By Sahukl Woou 2/0 

Xha Tree Praner : 

A Practical Manual on the Pruning of Fruit Trees, Shrubs, aimhera, and 
Fluweii UK Plants. With bunerous Illustrations. By Samuel WooD -1/6 
•j* TJif aifTve T1V0 Vols, in One, kandiirmely half-boHKtt, fria ^s. ^d. 

The Art of Grafting and Budding. 



MATHEMATICS, ARITHMETIC, ETC. 
D««]riptl«« Ooametry, 

An ElcmmUiryTrcatUeiici; wEihaTbeoiy Df Shadows and of PenpEClitb 
emracied from tho French of G. Mohhk. To which [j added a DMcnpiicM 
orthcPrii>i:;p)csiuidpFncii«ori»>nieIri<si^Projci:lion. By J. F, Heath EI, 
M.A. W.ih M Plols 2/0 

Pr&otioftl Plana Oeometry; 

Uiving ihe SimplMi Modcjcf Coni^tniciing Figunis conldiotd En one Plam 

Wiih 315 Woodcuu . , . ' . .2)0 

Ansdytiaal Geometry and Oonio Sections, 

A KudimenUry Tiuitsc op. By Jause Hann. A New EdiciaB, n- 
wriiLcn aiKl enlarged by PrafoHi]. R.yauHa . . - . 2/0 

KuoUd (Tfaa BlamentB of). 

Wilh many Addltima) Propmilions and Eiplanalory Nol» ; lo which u 
pRlind an InlrDductmy Essay Bnl.ogic By Hhhkv LAW, C.E. . 2/6 

Snolld. Tlie Firsl Three Books, By Hbb'rv Law, C.E, . . t/6 

Eaalid. Books 4, j, 6, u, 13. By Hbh"* Law, CE. . .1/6 

Plane Tri^onomatry, 

Tie Elemeni. o£ ByjAMSsHANH l/B 

Bpharloal Trigonometry, 

Tnt Flemenis of. By jAMna Hahh. RevLaid by Chablbs H. Dmr- 

1..NU, C.E im 

V Q>-t»i'I:i "TlaBUmeitl>i>fPUniTrigmimulry;'iitOmViiln-He,a.U. 

Diffarantial Oaloolus, 

Elemcntsorthe. By W. S. R WooLHOUEB, F, R,A.S., ftc. . . 1/6 

Integral Oaloulua. 

By Hdmhksham Cgx, B.A 1/0 

Aigabpa, 

ing MisSroncCPUS InvLtig^ons, and"! colleclion of Probltmi . "' \ 2/0 

A Key and Oompanion to the Above. 

An eiiBnsivt retKHiiLoiy of Solved Enaniplei and Prolilcms in Alaebrib 

ByJ, R.You«G. . 1/S 

Commeraial Book-keeping. 

With Commcdsl Phrases and^ Forms \a English, French, Italian, and 
German. By Jambs HAnnoN, M.A. 1/6 

Arithmetlo, 

Pri.iciples, and numer™* E°'amplU' for Practice,' For the Use of ^ooL 
and for Relf-lnstraction. Bv J. R. VouNG, late Pcofessur of Malhemslkt 
in Belfast ColLcBt El»enlh Kdilion 1/6 

A Key to the Above. 

h J. R. VotiKU \m 

Bquatlonal Arlthmetie, 

fadht"™'%w;'H^l.s^'"'^'''"!'"'^ '^™. '"";""^>''«_K^ 

Arithmetio, 

Rudimentary, for the U<e of Schoals and Self-lnslniclk>n. B; JahU 
H»t,DO«,lrf,A, Revised hvA=«A»AMA»HAK . . . '.']/6 

A Key to the Above. 
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r, Woolwich. 



^ _ . . . :iadr explair 

. Loyal Military Adadtmv, Woohr 

jlh Edilion, Revised, wHIi AdditioiB, by A. T, Wai.misi-., 

M.I.C.E. OHg^ edition, in i vol., Illunnited .... 2/0 
*,• /■ erdtring Ike aitrvt, 6e cartful ii ,w> '* Original Edition.," or givt tkt 
rmrnitr in lit Stria ^s), In diiiisgniiA U /mm lit Eaiargtd E^tieu in 
3 mis. {Noi. iSa-g-To). 

Dra^^nj and Heasariiig InatrnniABtB. 

InclndiiiE— 1. InsErumtiitu einpii>yed inGtomeiricBlaod Mcchimlca! Draw, 
ing, and in the Construclion, Copying, and Measurement of Maps and 
FEan&i II. Instmniciits used ^ the puiposea of Accurate Measure nient, 
BndforArilhmeiicaaConipntMiopa. By J. F. Hbath«>, M.A. . lyfi 

Optical Inatratnenta. 

Including (mmt especially) Telencopes, Micrmcopes, and Apparatus for 

Sodudug copies of Maps and Plana by Fhologcaphy. By J. F. Heatheb, 
.A. IlluMialed 1/6 

Snrxsyliig and Aatponamlcal Xnstnuneota. 

Indudin^— I. Instruments used for Deierminine the Geometrical Featurw 
!^flli^i°°ByJ,'F"kKATHinirN^A.°"ni™?a°e*d.'" .''T"""l/6 
••Ma^ktmaHtaU^lnimna':"'fria3"^Sa Ni>.^in Ik/smti.) 

Kathematloal Inatrumenta : 

Their Construction, Adjustment. Tcslinfc and Use. Conpiving Dravhie, 
Measuring, Optical, Surveying and Astronomical luBIramenls. By^. F. 

The Three Pa'its as above, in One'^icli Volum 4/6 

Tha SHda Rul«, and Hov to Uae It. 

cuUlhm^wilh 'u^Mmpledrapidily^and acffliiacy. By CK*H^"HoAiut,' 



Calculations. By Henbv Law, C. E. Revised Edition. (Forming part of 
theahnvewoA.) 3/0 

Compaand IntaFflst and Arannltiaa (Theopy <•€), 

With Tables of Logarithms for the more Difficult Compulations of Interest, 
DIscDuuI. Annuiliea, &^.. in all their AppliraiTons and Uses foe Mercaolile 
and Stale Purposes. By Fedob Thomab, Paris. Fourth Edilion , 4,/0 

and Nautical Calculations ; To which is 



Series of Tables 
R. VoUKd. He 

VathematlcB, 



Btatloa and Dynamioa, 

The Principles and Praelice 
Hydrostatics, Uydrodynamic 



essorj. 



By T. Baicsb, C.K. 



BOOKS OF REFERENCE AND 

MISCELLANEOUS VOLUMES. 

A Dintionat-jr of Paintere, and Handbook for Piotiin 
Amatears. 

Being ii GuidE fir Visicon lo Public nnd Piinu Picture GilLeriei, ind Tgr 
An-Sludrnls, including Glgusry of Terms, Skelch of Principal Schools oC 
FaiaiinE. &c. By Philippk Darvl, G.A. 2'B 

Palntintf Popularly Hxplalned. 

By T. J. GuLLiCK, Pairxitr, and John Tihbs, F.S.A. Including FnsM, 
oil. MoHic, Wjlier Colour, Water-Gliisi. Tempera. Encaustic, l^inialurc 
PiiiniinEaiilvory.Velluin,PotU)ty,EnmiH:l,Gla^,&c Fifih Ediiioo GJO 

A Diotlonan o1 Terma ased In Arofaiteotare, Build- 
ing, Bn^eerlng, Mining, HetalluFgy, Aroha- 
ology, the Fine Arts, Ac. 

Nu»«™^ mL'.r'^ion!'"'' .^".""'' . ^^'l"^ y ^!"''''. """■^' .''"5)0 

Hnalo: 

A Rudimontary uid Pracuca] TroaiUe. Wiih numerous Examples. By 

CHAXiM Child SfBNCEK 2/6 

Pianoforte, 

The An at Playing Ihc. With numcmut Etercis« and Leuoaa. B< 
CHAaLBB Child SFKKcaa v6 

Ths Houaa Manager. 

Being a Guide >» HDuukecpIng, Practical Cuokery. Pickline and Pnasv 
ing, Household Work, Uauy Man^ement, Cellarage of Wines, Home- 
biening and Wine-nuking, Stable £conoDiy, Gardening Operations, Ac 

ByA» OLDHoLSHKEEfllR 3/6 

Manual of Domestia Medioine. 
Management of Health. 

A Manual of Home and Personal Hygiene. By Rey. Jahe! Bairii 1 /O 

Natural PhiloBOphy, 

For the Use of Beginners. By Chaklbs ToMLINSON. F.R.S. . . 1/6 

The Electric Telegraph, 

lis History and FrogreK. With Descriptions of some of the Apparalut. 
By R.SABiNH,C.E„ F.S.A., &c. 3/0 

Handbook of Field Fortlfloation. 

By Major W.W. Kndllve, F.R.O.S. With .63 Woodcuts . . 3/0 
Logic, 

Pure and Applied. By S. H. Ekiiens. Third Edition . - 1/6 

Locke on the Human Understanding, 

Sdtclions from. With Notei by S. H. Emmens . . . .1/6 
The Compendloua CalcuIatoT 

{iHlt-iiivi Calculaliansj^Oi Easy and Concise Methods of Perforniing lb> 
iiy-ieveiilh Edition, carefully revised ^ C Norbis . . . 2/6 




WKALa'S SCIENTIPIC AND TECHNICAL SERIES. 15 
HeasuFfis, Weights, and Honeys of all HatlonB. 

Wkh an Analysis of ihs Christinn, Hcltcw, srid Mahoiil^Ui. CKiendais. 
By W. S. B. WooLHOusK, F.R.A.S., F.S.S. Scvnith EdiiioQ . 2IQ 

Orammar of the En^lsh Tonifne, 

Spoken and Wntlen. wTlh an Introduciian Is the Study of Comparative 
Philploey- UyHvDaCLAaKE, D.C.L, Fifth Edition. . . ,1/6 
Diotionary of the En^eh Lian^age, 

As Spoken and Wlilten. Containing above loa.cua Words. By HvuE 
CLASi^E, D.CL 3/S 

C^mj>/^U -wUk e/u Grahkar 6/6 

OomsoBltion and Panotuation, 

FamiJiuly Eiiplained foe those who have Deflected the Study of Gmmmar. 
ByJusrmBKBNAN. iSlb Edition 1/6 

Frenah Oi'aiiiniar. 

With Camplele and Concise Rules on the Genders of French Nouns. By 

G. L. Stkauss, Ph.D 1/6 

JFrenoh-Hn^ish DiotlonaiT. 

&c. ByALFKED Ei-wes ' ■ \IB 

'Bntflish-Frenoh Dictionary. 

ByALFEBDELWE5 Z/0 

Vrenah Dietionary. 

The two Pirts, as above, complete in One Vol 3/0 

■.• Ormitk til Gbahhab, 4/6- 
Ihrenoh and English PhraBs Book. 

Containing Introducloiy Lessons, »itli T»ns!:ttion5, Vocabularies of Words, 
Collection of Phrases, and Easy Familiar Dialogues . . -1/6 

Oerman Graznniar. 

Adapted for Enelish Students, from Heyse's Theoretical nnd Practical 
Grammar, hy Dr. G. L- Sthauss 1/6 

German Triglot Diotionary. 

By N. E. S. A. Hamilton. Part I. German- French-English. Fan II ■ 
English- German. French. Pari IlL Frencb-Getman-Englisli . . 3/0 

Qarman Tpiglot Dictionary 

(As above). Together with German Grsinmac in One Volume . . 6/0 
Italian Grammai- 

Arranged in Twenty L«wns. with Eiercises. By Alfsed Ei.wbs . 1 /6 
Italian Triglot Dlotionary, 

Wherein the Grnders of all the Italian and French Nouns are carefiilly 

noted down. By Alfred Elwes. Vol. i. Italian-English- French - 2/6 
Italian Triglot Diotlonary. 

By Alfred Elwes. Vol. i- English- French -Italian - . . 2/6 
Italian Triglot DIationary. 

By Alfrhu Elwes. Vol.3- French- 1 talian-Engli'ih . . .2/6 
Italian Triglot Dictionary 

CAsab.,vJT, In One Vol 7/6 

Spanish Grammar. 

Bpaniah- English and English -Spanish Dictionary. 

Sc, wilE the^raper Accents and the Gender of eveiy Noun' By Alfhrd 

Elwb 4/0 

*,' OrviilA till Grammas, 6/0- 
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Portu^efltt Grammar, 

I II a Simple and Practical Form. With Exerdies. By Alfucd BLWn f /6 

Portugese -English and English -Portugese Dic- 
tionary. 

Including a large numlier of Technical Terms used in Mining^, Engmeering^ 
Sec, with the proper Accents and the Gender of every Noun. By AuTRBO 

i'li.wKS. 'I'hird Edition, revised 6/0 

■^»* Or 7uith th€ Grammar, 7/0- 

Animal Physios, 

Handbook of. By Dionysius Lardnbr, D.C.L. ¥/lth 500 lUustntiou. 

In One Vol. (732 pages), cloth boards T/8 

*^^* iiold also in Two Paris j as follow* i — 
Animal Physics. I}y Dr. Lardnbr. Part I., Chapters I.<~-VII. 4/0 
Animal Physics. By Dr. Lardner. Part II. . Chapters VIII.-^XVIIL 

3/0 
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WEAIES SCIENTIFIC & TECHNICAL 


SEnii^'^ 


1 


MATHEMATICS, ARITHMETIC. 


&c. 




Gfomelry, Descriptive. J, F. Hbathrr . 


*/- 






Praclical Plane Geometry. J. P, Hkatheb. 


. , =/- 


^^^H 




Analytical Geometry. J. Harm « J. R. V^^l;^ 


B. . !/- 






Geometry. Port I, (Euclid, Bka. I.— 111.) II. Liw i/6 






Part 11, (EacM, BooksIV.. V., VI., XL, 






XIL). H. Law , 


. - t/6 


'^^^^1 




Geometry, in i vol. (Eadid'a Elomentpl , 


. . 1/6 






Plane Trigonometry. J. Hann 


. . 1/6 






Spherical Trigonomeiry. J. Hann 


■ ■ 'h 






"I'hn aliove 2 vnls., hoiiud logelUw . 


. . lit 






Differential Calculus. W. S. 1). Woot.nout.K 


. . lis 






Integral Calculus. H. Cox 


. ■;- 
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Integral Calculus. J. Hans 


1/- 






Algebra, J. Hatipln . 


^h 


^^^H 




Key to ditto . , , . 


. i/y 






Book-keeping. -T, Rahhuh 


. (/6 






Arilhmetic. .1. K. yousa .... 


- I/& 






Key to ditto . 


. 1/6 






Equalional Arithmetic. W. Hifbiet 


- - 1/- 
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Arithmetic. J. Habiios .... 


. 1/6 






Key to ditto 


. t/6 






Mathematical Instruments. IIi-atheb. fcW« 


MutBT 2h 






Drawing & Measuring Instruments. J. F. IIkatiiks i/6 






Optical Instruments. .1. F. Hkmheu 


. . 1/6 


^^^H 




Surveying Sl Aelronomical Instruments. 


.1. !'. 






I!bat-ibii 


. 1/6 






TliP iiliovej voK, boiimi to<;etbcr . 


. . 4/6 






Mensuration and Measuring. T. Bakeh . 


. . 1/6 






Slide Rule. & How to Use It- C. Hoabb 


. 1/6 


'^^^^1 




Measures, Weights, & Moneys. W S. B, W»l 


Lno... =/6 






Logarithms, Treatise on, with Tables. U 


!.»». 3/- 


^^^^1 




Compound Interest and Annuities. F. Tin 








Compendious Calculator. D. U'GotitiAN 


, . 2/6 






Mathematics. F. Camvis .... 


■ . 3;- 


^H 




Astronomy. R, Maiv k W. T. I.tns . 


■ >/- 






Sixties and Dynamics. T. HAKtr. 


. 1/6 
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WEAU'S SCIENTIFIC d TECHNICAL Si 



BUILDINQ & ARCHITECTURE. 

Building fatales. ¥. .M«ttijii.u 
Scrence of Building. E. W. Taiin 
Building, Art of. E. Doio'ON .... 
Book on Building, ait B, Br^-kbtt . 
Dwelling Houses, Erection of. S. H. Hhoom 
Cottage Building. G. II. Allkh , 
Acoustics of Public Buildings. Prof. T. B. Sui 
Practical Bricklaying, A. Hammonii , 
Practlcfil Brick Cutting & Setting. A. HammO 
Brickwork. F. Walkbh .... 

Brick and Tile Making. E. Dorhon. 
Practical Brick & Tile Book. DoBWiB * H*ll»l 
Carpentry and Joinery, T. Tbudoold i; K. W. 1 

Alius of 35 |iliites to ihe nbtive . 
Handraiting, and Staircasing. 11. L'ulliko!! 
Circular Work in Carpentry. G. Ccilliniw 
Roof Carpentry. 0. C(>li,iko8 . 
Construction of Roofs. E. W. Takn . 
Joints used by Builders. J. W. Chrmtv 
Shoring, (i. H. Blaor'pvb .... 
Timber Importer's & Builder's Guide. R.B.U] 
Plumbing. W. P. HucHAK .... 
Ventilation of Buildings. W. P. Bucbar 
Practical Plasterer. W, Kbmi> , 
House-Painting. K. A, DaviiisuN . 
Elementarv Decoration. .1. W. Kackt . 
Practical House Decoration. J. W. Faikv 

Gas-Filting. J. Black 

Warming and Ventilation. C. Tohlinbom 
Portland CemenI (or Users. H. Faija 
Limes. Cements. & Mortars. 0. K. Bdrmmx 
Masonry and Stone Cutting. K. DuBaoK . 
Arches, Piers, and Buttresses. W, BiANr 
Quantities and Measurements. A, C. Bkathn 
Complete Measurer. R. Huktos , . , 
Light, for use of Architects. E. W. Tabs 
Hints to Young Architects. Wion-iAviCKAOviLLA 
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WEALE'S SOIENTIFIC & TECHNICAL SERIES. 



BUILDING fit ARCHITECTURE-COnid. 
Dictionary of Architectural Terms. J. Wjale 
Architecture, Orders. W. 11. Leepb 
Architecture, Styles. T. T. Bubt . 

The above z vols., bound to^tlier 
Architecture, Design. JL L. Gabbktt 

'I'hu ubuve 3 lohk., bound togetber 
Architectural Modelling. T, A. Ficbaiidso!! . 
Vitruvius' Architecture. J. Gwii.T 
Grecian Architecture. Lord Abkudkbn 

The nbove a vola., bouuil tog.thcr 

FINE ARTS. 

Dictionary of Painters, P. Dabtl 

Painting, Fine An. T, J. GuLr i.-k t J. Timhs . 

Grammai- of Colouring. G. Field ft E, A. Djvtnso 

Perspective- G. i'vNU 

Glass Staining & Painting on Glass . 

Music. C, C. SrcNcER 

Pianoforte Instruction. C. C. Sfencex 

INDUSTRIAL & USEFUL ARTS. 

Cements, Pastes, Glues, & Gums. H. C. STaNDAa 
Cloclisand Watches, and Bells. SirE. Bbcrftt 
Goldsmith^s Handboolt. H. E. Grb 
Silversmith's Handboolc, G. E. Gnu 
Goldsmith's &Silversmill 's Handbook. 0. E. Gk 
Hall-Marl(ing of Jewellery. 0. E. Geb 
Practical Organ Building. W. E. Dk-k.on 
Coach Building. J. W. Burokbb .... 
Brass Founder's Manual. W. Gkabau , 
House Decoration. J. W. Facft. 
Letler-Painting Made Easy. J. G. BAinuioca . 
Boot and Shoemaking. J. B. Lkko 
Mechanical Dentistry. C, Hfntkii . 
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I USEFUL WORKS ON ELECTRICITY, k. 

SLEOTBIO LIOHT.' >•? J. W. Ubqithakt. Fifth Editioa. RMta4. Hi 
AddifiMU. Crawn Svo, with IS" Illmtrations. 7s. M.. cloth. ; 

"A miaiilsn raJt aiv-iM of the uliat f>t:U in elECtncllghling."— £ZK-|Vi,'.,a 

ELEOTRIO LIG&r IITTIHO : A Hai.dborfifcff Worinng Ei«tiicii EiMMcn. 

By J. W. IUquhart .Second Edilion, Rnrisoj. Crown 9tO, S^. clolh. 

■■ Weil »«(ti pruia] by worliinm, for whom il t wril1til."—tUlMaiJ Sertt^ 

BLBOTBIO SEIF-U&Bmia: A Hutdbook ou tht l>>actl«>i KiniKHvt 
Running of Ships' Elwincfll P'-jK. By I. W. Ukqkkart. CnnnrS*p| 
with 88 IlJuotmion*. ii. M., clolh. 



, Crawn Sn, 386 pv> 
n rilKculi •■b)w* br HHW 
THE BTAJIDABD BLEOTEIOAL DIOTIOHAIT: a Popular DMmig 

of Words and Terms used in Ihc Praclice of Eleclrica] EnransBUD. jR 

T. O'CONOB Sloane, A.M.. E.M.. Ph.D. Cronn bm. »iiF 350 llUnw 
tionn, 7s.6d., cloth. 

THB EUIOTRIOAL ENQIN^EER'S POCEET-BOOE OF KULEB, fOBft- 
ULA TAULES. AND DATA. By ir. R. KEMFh. M.Iijst.E.E* 
A.M.[«st.C.F.. Second EdttioD. Enlarged, 321110, 5*., lealhei. 

THE ELEOTRIO TBAN8F0BBUTI0N OF POWER, and .i> AMfiodW 

by the p:leclnc Motor, including Electric Kail«»y CaniUTtdlon. ftr PaiUF 
ArKi-'-'^u^', A.M., I'll. [I,, Willi 96 llliutialii-iiu. Ciniwn Svu. 7>^, 6d., dutb, 



THE ELBMENTABT PfilHOIPLES OF ELEOTEIO UQHTIMQ. « 
A. A.C. .SWiNTON, A.I. K.E. ITiird Edition. Ciown fi*o. u. 6d^ doUi. 

"A IhofOUfhlr tie* ..-L.-i ..I ...L.-..- 

THE STHDEST'a TEXT-BOOK OF ELBOTRIOITY. 

NOAD, F.R.S. 63opagci, wilh 470 Illuslrj-- - '"'- 

~'~ 7 Z'Zl" ByKSW 

ttion of ELECTRICAL KORMUUB. 4 
t 6d., leather. 
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